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aficiation 

that counts! 

The Wemco-Remer Jig 

provides: 

Better Stratification 

Uniformity of Jigging Action 

Accelerated Settling of Heavy Fines 

Faster Hutching of Fine Concentrates 

Greater Capacity 

Maximum Efficiency 

Freedom from Sanding or Dead Spots 

Because of these factors, you are able 

to treat size ranges never before efficiently 

jigged . . . with concentration even in 

the finest sizes. 

These Jigs have been repeatedly chosen 

after competitive tests and complete 

evaluations to determine the most economic 

means to concentrate the minus 44” portion of 

feed in Iron Ore Heavy Media plants. 

Before deciding on your fine ore treatment 

method, investigate what Wemco-Remer Jigs 

are doing for others. 

With other Jigs, there is only one stroke. 

It’s the Extra Jiggle in the Wemco-Remer Jig 

that makes the difference. For more details, 

send for free bulletin J2-B3. 

Re pre Sé ntative Sin principal cities sin 

United States and Canada and in major 

countrie Ss throughout the world. 

WESTERN MACHINERY COMPANY 

50 FIFTH STREET. SAN FRANCISCO 7, CALIFORNIA 



Adjustable Feed Pressure 

Automatic Water and Air for Pusher 
and Drilling Mechanism. Extra- 
Strong Blowing 

Feed Pressure Release and Retrac- 
tion of Leg 

THE ATLAS COPCO LION— 

A REVOLUTIONARY NEW ROCK DRILL 

All controls under one hand 

The Atlas Copco Lion is the first drill to have all the valves 

which operate the drill under the control of one hand. Full and 

easy control without having to move the hand from the backhead! 

All the controls have been designed so that they are well pro- 

tected. While using them the operator’s hand is never near the 

wall or roof of the drift. The Lion is the first pusher leg drill with 

controls placed for drifting. 

Retractable leg saves time 
When the leg has to be moved the feed pressure is easily released 

by squeezing the hand grip. By further pressure on the grip the 
leg retracts automatically. When the leg is in the new position 

suitable for continuous drilling, retraction stops and the feed 
pressure comes back by loosening the grip of the hand. A// this 

can be done while the drill is still running, 

This new idea of a retractable leg enables quicker repositioning 
of the leg and reduces the number of steel changes, thereby in- 

creasing footage per manshift. When drilling high holes it is now 
far easier to alter the position of the leg more frequently in order 

to maintain an optimal feed angle and feed pressure. 

Packed with power for deep holes 
The Lion has a drilling rate at least 30°( higher than other rock 

drills of the same weight. Furthermore, it can maintain its high 
speed even when drilling deep holes. This means quickly drilled 

deep hole rounds and a faster advance. The Lion also reduces to 
a minimum the gauge wear of the bits in abrasive rock. And owing 

to the ease with which the feed pressure is released and brought 

back into action, the Lion is a handier drill to work with in 

fissured rock. 

SAtlas Copco 

Sandvik Coromant—the steel for the Lion 
All Atlas Copco drills—and this goes for the Lion too—have 
been developed from the earliest stages with Sandvik Coromant 

tungsten-carbide-tipped integral steels and detachable bits. This 
combination pioneered tungsten carbide drilling in the early 
forties. No drill or steel developed separately could ever give 
such equivalently high performances as this drilling combina- 

tion. Today it is the most widely used in the world, responsible 
for drilling more than 1,000 million feet annually. 

For further information on 

the Atlas Copco Lion rock 

drill, and details of sales 

and service, please contact: 

1. Tighten your grip 
on feed pressure 
release handle. 

Pusher leg 
advances with 

; drill in full action 
u.s.—Atlas Copco Pacific, 

Inc., 930 Brittan Avenue, 

San Carlos, California, or 
Atlas Copco Eastern Inc., 

P.O. Box 2568, Paterson 

25, Ped. 

———_ 

2. Release of 
feed pressure and 
retraction of leg 
respectively. The leg 
moves on to new position, 

CANADA— Atlas Copco 
Canada Limited, Montreal 

Airport, P.Q. 
3. Ease the grip, 
retraction of leg ends 

and leg receives full 

feed pressure. 

meExico—Atlas Copco 
Mexicana S.A., Apartado 

Postal 56, Torreon, 

Coahuila. 

DSS74A 

Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipmen Manuf f Stat f 1 Portable C Rock-Drilling Equir t, Load P tic Tool 1 Paint-Spraying Equip t 
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every metallurgical chemical you require ... 

plus comprehensive technical service ... 

Cyanamid dependably supplies the widest selection of flotation 

and cyanidation reagents available from a single source! 

You can safely minimize inventories, simplify purchasing with 

consolidated orders and frequently lower shipping costs. 

And when you deal with Cyanamid, you can also get valuable 

in-the-mill help from our field engineers . . . experienced men 

who are kept currently informed on ore-dressing developments 

throughout the mining world. 

AEROFLOAT® Promoters 

AEROFLOC® Reagents 

AERO® Brand Cyanide 

Sodium Cyanide 

400, 700 Series 

AERO® Promoters 

AEROFROTH® Frothers 

AERO® Xanthates 

600 Series 

AERO® Depressants 

CYQUEST* 40 

AEROSOL® 

Surface-active Agents 

*Trademark 

—_ CYANANMID — 

AMERICAN CYANAMID COMPANY 
MINING CHEMICALS DEPARTMENT 

30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 

MINING WORLD 



Mining Wor 
Including the Export Edition WORLD MINING 

Published monthly except in April when publication is semi-monthly 

FEBRUARY 1958 VOLUME 20 

OPERATIONS—TECHNOLOGY 

Milling 

Dawn Uranium’s New Mill Uses Columns For Ion Exchange 

By Don HArGrRovtE 

Newmont Mining Corporation’s subsidiary operates 440-ton per day mill 
it Ford, Washington. It is one of first United States mills to use columns 
for lon exchange. The circuit features split-agitation and acid extraction 
of uranium from ore 

How Pb-Zn-Cu Are Separated By Differential Flotation 

By Frank W. McQuiston, Jr. 

A world-wide review on methods used by companies in United States, 
Canada Peru, South West Africa, Mexico, and Australia to separate mixed 
lead-zine-copper ore by differential flotation. Reagents and their consump- 
tion are detailed 

Holly Minerals Develops New Three-Step Mercury Process 

By Ernest Osersitiic, James Fyre, WittiAM AITKENHEAD, 

JOHN JAEKEI 

Furnacing of mercury ores containing arsenic and antimony has always 

been difficult. The authors have perfected a method to float cinnabar, 
leach flotation concentrate with sodium sulphide to produce water soluble 
mercury salt, and then to electrolytically precipitate the mercury. 

Mining 

How The Russians Muck Out Behind Iron Curtain 

By Dr. Grorce Rost 

This special report details Soviet mine planning and mechanization, A 
detailed table shows characteristics of all types of loading machines. Many 
of the Soviet machines and methods show great similarity to machines 
invented and perfected in the Free World. 

Sampling and Tonnage Estimation 

How J&L Drilled and Sampled Hill-Annex Tailings 

Auger drilling on 200 foot centers took samples. These were assayed, 
checked for gravity, and used for metallurgical testing. Five ore grade 
zones were established and tonnage calculated from cross sections. 
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The four 8-by 15-foot ion exchange columns at Dawn Mining Company’s uranium 
plant at Ford, Washington are shown on the cover this month. The Dawn plant 
is one of the few in existence in the United States which uses column equipment 
in the IX section 
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with the Locking Pin that 

can’t be lost! 
Only Joy Sheave Blocks have 
the exclusive non-removable 

locking pin that— 

Can’t possibly 
loosen and 
fall out when 
locked in 
place 

i 
Loosens by 
non-remova- 
ble key when 
sheave must 
be opened. 

Hangs by 
a flanged 
end of 
locking 
key, never is re- 
moved com- 
pletely from the 
sheave to be 
lost in the muck 
pile. 

OTHER FEATURES— 

* Sealed-for life bearings—keep lubricant 
in, dirt and water out. 

* Quick-opening snatch block construction 

* Large throat opening 

© Wheel recessed into side plates—pre- 
vents binding, reduces wear 

* Chrome nickel molybdenum heat-treated 
sheave wheel 

* Available in 6”, 8”, 10”, 12”, 14”, and 
20” sizes with safety hook, swivel hook, 

eye-bolt, or clevis attachments. 

Write for FREE Bulletin 46-8 

JOY MFG. CO. 
Henry W. Oliver Bidg. 
Pittsburgh 22, Pa. 

WSW M5939-46 
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a " v, ‘ Std ty? . 

Body is heavily reinforced to withstand heavy service . . . simple, 
rugged construction of “Eucs” keeps maintenance costs low. 

High dumping angle and smooth body interior sheds the load 
fast and clean . . . note distance of rear body chute from wheels. 

More Ore on the Mesabi is Moved in “Eucs” 

..-and always has been! 

4 ee ee 

Rear-Dumps of 40 and 50-ton capacities are powered by two engines providing a total of 470 to 670 h.p.—each 
engine drives one of the tandem axies through a separate torque converter and semi-automatic transmission. 

MINNESOTA'S IRON RANGE is a tough proving 
ground for off-highway hauling equipment. Loaded 
by big shovels, trucks haul ore and rock in all kinds 
of weather—often on steep grades and long, dif- 
ficult hauls. They've got to maintain production at 
low operating and maintenance cost or they don’t 
stay on the job long. 

For over 20 years Euclids have moved far more 
tonnage on the range than all other competitive 
makes. Mine operators know from years of ex- 

perience that they can depend on “Eucs” for long 

life in heavy service—with low operating and 
maintenance expense. That's why Euclids are 

“standard” equipment on so many mine and quarry 
operations—with over 1300 Rear-Dump “Eucs” of 
15 to 50 tons capacity working in Minnesota alone. 

Have a Euclid dealer give you information on 
the complete line of rear-dump and bottom-dump 
haulers, scrapers and crawler tractors. He'll help 

you with your hauling problems and show you why 

Euclids are your best investment. 

EUCLID DIVISION GENERAL MOTORS CORPORATION, Cleveland 17, Ohio 

JEWGUIC! Bquipment 
FOR MOVING EARTH, ROCK, COAL AND ORE oy 
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Drifts and Crosscuts 
Learn To Speak Russian 

We can only echo the recent words of one leading English 
geologist when he said “I wish to God that I could read Rus- 
sian.” It is now a well recognized yet amazing surprise to many 
to learn that the details of the Sputniks had been carefully docu- 
mented in a Soviet amateur Radio Magazine in July 1957. No 
one in the United States was interested enough to have it trans- 
lated by the few who could do it. 

Dr. Rosu’s article on Soviet mine mechanization in this issue 
gives us some insight into developments and methods behind 

the Iron Curtain. This must only be the top skimming of a great 
series of technical Minerals Industries articles in many Soviet 
publications. 

Yet of greater importance is the fact that if there is one writ- 
ten technical source of everything printed in all languages, it is 
now in Russian. This is the direct result of the Soviet govern- 
ment’s enormous project of making readily available to all 
Russian mining engineers, metallurgists, and geologists all the 
important articles printed in every leading technical magazine 
in the world. The engineers can read all about developments in 
every country in one of the low-cost state-subsidized technical 
journals. A special series of text books is also printed by the 
“Publishing House for Foreign Literature.” These text books 
contain references to material written in other languages as late 
as six months before printing. Editions appear to have a mini- 
mum run of 10,000 copies. Much attention is given to books for 
prospectors and such books contain both academic and practi- 
cal details. 

Here in the United States, and probably in the Free World, 
there is no such system of collection, translation, and publica- 
tion. However, the Canadian mining industry and government 
are taking advantage of Russian results and are sending 30 engi- 
neers, geologists, mineralogists, metallurgists etc. back to school 
for a 25-week Russian course. This will enable them to check 
Russian publications in the future to prevent duplication of 
study and research. 

Not a bad idea for the United States mining industry to 
follow. 

Want More For Your Money 

The recent New Year's message to his staff from the head of a 
large mining company contained the challenging phrase “I s'ill 
have faith, but I would like to see more for my money.” 
We wouldn't be in the mining business if we didn’t have 

faith—particularly at a time such as this with productive ca- 
pacity stimulated ahead of consumer capacity. 

How to get more for your money—in this case, by a small 
mining company—has been pointed out by Dr. Bahngrell W. 
Brown of the Montana School of Mines faculty in the school’s 
paper De Re Metallica. Dr. Brown points out that “The most 
inexpensive and best qualified technical assistance it can pos- 
sibly hope to sane is the graduate student who is writing 
a thesis under faculty supervision. University fellowship is not 
charity but necessity.” This applies equally to the training of 
young engineers under the guidance of established consulting 
engineers. 



Handling materials by crane or locomotive ? 

Read how Pacific Northwest Alloys switched to 

Michigan Tractor Shovels and... 

SAVED $5,000 PER MONTH! 

The Background 
Pacific Northwest Alloys, Inc. a 

wholly-owned subsidiary of Chromium 
Mining & Smelting Company, Ltd. of 
Sault Ste Marie, Canada, produces an 
alloy known as low carbon ferro chrome 
from African, Philippine and Canadian 
ores. This new, fast-melting alloy is 
used in production of some of the new 
low carbon stainless steels. 

The Problem 
Raw materials, such as chrome ore, 

limestone and quartz, are stockpiled 

outside the plant. Formerly, locomotive 

cranes loaded this material into rail 

cars; these were moved by a switch en- 
gine to unloading hoppers. At the time, 
this seemed the best method of han- 

dling the raw materials. Then company 
management saw what Michigan Trac- 
tor Shovels could do! Result? 

Two Michigans replace 

two locomotive cranes 
Two of the old locomotive cranes 

were retired, along with most of the 
hopper cars. Two Michigan Model 
175A Tractor Shovels now do the en- 
tire job . . . moving several million 
pounds of raw materials per month 

. Saving approximately $5,000 per 
month! And that’s not all... 

Weather no longer 
slows production 

The old method of plant feedirg 
could usually be done only in warm 
weather. Raw materials often froze in 

the hopper cars, simply wouldn't un- 

load. Now, with Michigans, feeding is 

fast and dependable, no matter what 
the weather. Despite haul distances up 
to 14 mile, one Michigan outworks two 

railroad cranes and the large labor 
crew formerly used. In addition 

Michigans permit new 

sand pit operation 

Pacific Northwest Alloys used to bry 
sand, have it shipped in and stockpiled. 
Now their Michigan Tractor Shovels 

have made it feasible to open a small 
sand pit right on company property. 

One of the versatile 244 yard Michi- 

vark a registered trader Michigan is 

CLARK 

gans digs the plant's daily requirements 
(about five loads) and delivers it to 

the unloading hoppers. It’s a one-mile 
trip, but Michigan's excellent speed 
makes a dump-truck and driver unnec- 
essary—it’s actually less costly to let 
the Michigan do the whole job! 

Plant manager reports 
low maintenance costs 

“We use the Michigans two shifts 
per day, seven days a week on all kinds 
of jobs,” reports Ralph E. Ebersole, Plant 
Manager of Pacific Northwest Alloys, 
Inc. “They handle material varying 
from metallurgical coke (weighing 30 
lbs per cubic foot) to dense chromite 

ore (weighing over 200 lbs per cubic 

foot)—yet maintenance costs have 
been very minor. Savings on both 
maintenance and labor are more than 
paying for the Michigans—and we have 

absolute assurance of uninterrupted 
production, regardless of weather!” 

EQUIPMENT COMPANY 
Construction Machinery Division 

CLARK 
EQUIPMENT 

Clark, Ltd 

St. Thomas 

Ontario 

© 

2493 Pipestone Road, Benton Harbor, Michigan 

In Canada: Canadian 

© 



Mininc Wortb NEWSLETTER 

San Francisco, California 

February 1958 

Attempts to revive the copper market are continuing. 
A price reduction by t the nation's three largest copper producers is a recent effort 

to stimulate demand. 
New uses for the metal are being studied by copper development associations and 

industry-sponsored research programs. 
A realistic” copper peril point will be sought in Congress with the strong backing 

of Arizona's Governor and its Copper Tariff Board. 
World- wide overproduction is generally accepted as the reason for the current market 

Slump. World mine output of copper set a new all-time high in 1956 with 3,750,000 
short tons — 10 percent greater than in 1955. All of the principal copper-producing 
countries showed gains. In 1957, copper production held up surprisingly well despite 

drastic price cuts. 
Production cutbacks obviously are a partial solution to the present situation. 

United States mines reduced output from 1,106,000 short tons in 1956 to about 
1,020,000 in 1957. Major reductions came from Phelps Dodge and Anaconda properties. 
Now Kennecott has announced a 12 percent cut from its mines in 1958. 

Chile, the world's second largest producer, has recommended a 10 percent reduction 
in output from the three large United States-owned mines there, based on their 1956 
output which was 487,300 short tons. Production from these three mines in 1957 was 

478,000 short tons. 
Northern Rhodesia, third highest Free World producer, continues to increase its 

output despite warnings from such eminent authorities as Sir Ronald Prain, chairman 
of the Rhodesian Selection Trust Group, on the dangers of overproduction. Output in 
1956 was 445,466 short tons; estimated output in 1957 is about the same. So far there 
have been no announced reductions for the Rhodesian mines. 

Copper purchases are provided for in President Eisenhower's budget for fiscal '59. 
$272,000,000 is expected to be spent for aluminum, copper, and titanium tendered 

under floor price purchase contracts negotiated during the Korean War to encourage ex= 

pansion of output for defense. $370,000,000 has been spent in the present fiscal 1958 
period because of the "softening" of commercial markets, as compared with only $130,000, 000 
in 1957. Deliveries are expected to taper off in fiscal 1959 as contracts expire. 

Tungsten, asbestos, fluorspar, and columbium-tantalum received no purchase recom- 

mendations in this new budget. The program is to terminate on December 31, 1958, 
unless the authorized quantities are acquired sooner. The Interior Department spent 
$17,900,000 on this program in 1957, $9,400,000 in 1958, and this will drop to $412,000 
in fiscal 1959. 

Spending for the strategic stockpile will drop to $150,000,000 from the $195,000,000 
in the current period. The G.S.A. estimates it will have completed priority objec- 
tives for 59 of its 76 essential materials by the end of fiscal 1959. The agency seeks 

$70,000,000 of new spending authority in 1959; it got none this year. 
Biggest increase in new funds is for raw materials for atomic energy and special 

nuclear materials procurement it is a result of the large increase in availability of 
uranium concentrates. Costs for these will rise to nearly $1,300,000, an increase of 
$86,500,000. Substantial additional amounts of uranium concentrates are to be pur- 

chased from producers in the United States and Canada. 
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GARDNER-DENVER DRILL STEEL 
Cuts drilling costs...reduces steel breakage 

Made like tough rock drill parts 

Gardner-Denver sectional drill steel is car- 
burized to produce the same hard case, soft 
core structure that produces superior rock 

drill parts. Shot-peening increases 
resistance. 

Ring Seal Shank 
—trouble-free, 

long wearing. 

atigue 

High-tensile surface strength resists abrasion, 
corrosion, nicking and down-the-hole gaff. 

Tough, soft core provides compressive 
strength to withstand shock loads without 
breaking. 

Couplings— 
Gordner-Denver 

design, carburized 

and shot-peened. 

Made from quality steel ; 

Gardner-Denver uses special alloy steels to 
insure uniform hardening and longer service 
life. Threads— 

specially long for 

greater durability. 
Threads and couplings designed for the job 

The extra long threads and couplings of 
Gardner-Denver design provide greater 
strength and durability. Couplings are also 
carburized to provide a hard surface on the 
threads and a tough core. 

Rods— 
specially treated 

like finest quality 

rock drill parts, 

Proved on the job 

One user drilling hard rhyolite reports steel 
breakage reduced by 45‘; after changing 
over to Gardner-Denver drill steel. 

Drill steel represents a large percentage of 
drilling costs. Gardner-Denver drill steel 

costs less to use. Write for information. 

Standard carbide 

bits fit Gardner 
Denver threaded 

rod or bit adapter. 

Gardner-Denver Sectional Drill Rod Specifications 

Thread Size 

Recommended 

Drill Size 

Recommended 

Bit Size 

Rod Sizes 

Rod Lengths 

| Coupling Diameter 

Ring Seal Shank 

CL5-200 Series CL5-400 Series CL5-600 Series CL5-700 Series CL5-1000 Series 

1/6" 

3° and smaller 

1%" to 1%” 

%_" Hex. 

2° tow20’ 

17/6" 

1” Hex. Collared 

1%" Rd. Lugged 

1 Y," 

4” and smaller 

2” 10 2%" 

1” Hex. 

2’ to 20’ 

1%” 

1%" Rd. Lugged 

1%" Rd. Lugged 

1” 

4” and 414" 

2%" to 2%” 

1 Ya" Hex. 

2’ to 20’ 

2%" 

1%” Rd. Lugged 

1%" Rd. Lugged 

1%” 

4” and 4)" 

3” to 4” 

1%” and 1%" Hex. 

2' to 20’ 

2” 

1%” Round 

2%" 

5%" 

4",4%" and 5” 

1 %," Hex. 

4’ to 20’ 

3%" 

2 YW," Round 

ENGINEERING FORESIGHT—PROVED ON THE JOB 

IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND 

GARDNER - DENWER 
Gardner-Denver Company, Quincy, Illinois 

Export Division, 233 Broadway, New York 7, New York 

In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 

MINING 

MINING WORLD 



(gg Capitol Concentrates 

Congressman Mills of Arkansas 

Holds Strategic Spot For Mining 

Lead-zine producers have been marking time anx- 

iously while waiting for the United States Tariff 

Commission to deliver its recommendations. The 

feeling is strong that the commission will recom- 

mend the maximum tariffs allowable under the law, 
but will not recommend quotas. If this is the case it 
probably means that an attempt w.ll be made to 
push legislation through the House Ways and Means 
Committee for additional relief. 

Because of the death of Committee Chairman Jere 

Cooper on December 18, Representative Wilbur 

Mills of Arkansas now heads this powerful commit- 
tee, and there is considerable speculation as to what 
his attitude will be. As is well known, Mills has al- 
ways pressed for legislation to aid the manganese 

industry and is an expert on internal taxation, but 
which wav he will incline on tariffs seems to be 
somewhat in question. 

e@ Canadian Announcement Revives Mills Plan 

The recent announcement that the Canadian gov- 

ernment would contribute to the Howe Sound Com- 

pany to keep the Britannia mine open shows, once 
again, the liberal attitude of the Canadians toward 

mining, and provides a vivid contrast to the attitude 

in the United States. 

According to Justice Minister Fulton, the Domin- 

ion and British Columbia governments will contrib- 
ute $20,000 a month for the next six months to assist 
in keeping the Britannia mine open. 

The Canadian action also calls to mind the Mills 

plan—a sort of soil bank plan for mines which has 
been advocated occasionally. The main idea of the 

plan would apply when the Administration does not 
wish to maintain domestic production during peace- 

times (by use of sufficient tariffs, quotas, and/or sub- 
sidies), yet might desperately need that production 
in an emergency. In that case, the mines taken out of 

production would be put in standby condition, in- 
stead of being permitted to deteriorate, and the 

maintenance and pumping costs paid by the govern- 
ment. Should the price advance to a profitable point 
the owners could reopen the property; should the 

government need the metal during an emergency it 

would be available. When asked how the stockhold- 

ers would like such a plan, one official commented, 

“Wouldn't it be better than losing the mine?” 

e Restrictions Eased in Mineral Barter Program 

The Department of Agriculture, with considerable 
fanfare, announced that steps had been taken to ease 

the rules which govern the crops-for-minerals barter 
program. For all practical purposes, this program 

has been at a standstill since last May when the new 
regulations were issued. 

The most important change, it was explained, re- 
lieves barter contractors of the obligation to say in 
advance where the crops are going and where the 
minerals are coming from. Instead, they will be per- 
mitted to deal with any nation which the United 
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States has deemed unable to pay for the surplus 
crops in dollars. 

e U.S. Tariff Policy Criticized 

The charge that existing United States trade policy 

is based on diplomatic considerations and ignores the 
welfare of domestic industry was contained in a state- 

ment issued recently by Representative Daniel A. 
Reed of New York, ranking Republican on the House 
Ways and Means Committee. “Our industry,” he 
said, “should not be required to survive in the United 
States by sufferance of the American State Depart- 
ment.” 

Reed added: “We should refrain from making tar- 
iff concessions until there is valid economic just?fi- 
cation and reasons for concession. We must bring to 

a halt the prevailing practice of legislative amend- 

ment by federal bureaus and return to Congress the 
primary responsibility for the establishment and con- 
duct of our tariff policy. In my judgment, existing 
dissatisfaction with our present trade policy can only 
be alleviated if we return the tariff issue to a deter- 
mination according to economic and national security 

considerations.” 

e@ Treasury Silver Sales Opposed 

“Prudent fiscal management of the public fund 
would indicate that Treasury sales of silver be dis- 

continued in order to conserve silver for Treasury’s 
own needs,” stated a memorandum submitted re- 
cently to the Secretary of the Treasury by western 
silver producers. They are urging the U. S. Treasury 
to discontinue sales of silver at less than the statu- 
tory (coinage) price of $1.29 an ounce. 

The memorandum prepared by Elgin Groseclose 
and submitted to Secretary Anderson states that “the 
silver producing industry is being adversely affected 
by the heavy volume of Treasury sales of silver. Such 
sales have increased tremendously within the past 
two years, and because they are effectively in com- 
petition in the domestic market with newly mined 
silver, have a depressant effect upon the silver pro- 
ducing industry.” 

Statistical tables accompanying the report showed 
that while Treasury sales of silver during the fiscal 
years 1947 through 1955 averaged less than 232,500 
ounces a year, such sales in 1956 jumped to 10,320,- 
051 ounces, and in 1957 amounted to nearly 7,500,- 
000 ounces. 

The government was reminded that the need for 
silver for subsidiary coinage (fractional dollars) is 
currently taking more silver than comes into the fund 
from regular sources of supply, and that the dispos- 
able silver in the Treasury—“free silver’—stood at 
less than 10,000,000 ounces at the close of the 1957 
fiscal year. “The effect of continued heavy Treasury 
sales to industry and the arts, added to coinage re- 
quirements, will soon exhaust the reserves,” the re- 
port concluded, thus forcing the Treasury “to go 
into the market for the added quantities needed, with 
the probable consequence of higher costs to the 
Treasury.” 



“IN CASE OF EMERGENCY” 
Mine emergencies happen without warning .. . and 
when they do happen, equipment that carries the “in 
case of emergency” label suddenly becomes vital to 
fire fighting and rescue efforts. Breathing protection 
devices are a major part of emergency mine equipment. tion and maintenance schedule. 

Below is a check list of this equipment offered by MSA. 
If you would like to make sure your emergency pro- 
gram is up-to-date, why not have our representative 
check your requirements and suggest a regular inspec- 

M-S-A McCAA® Oxygen Breathing M-S-A Self-Rescuer® — 
Apparatus— a miniature mask for use in deadly carbon monoxide 

gives complete breathing protection in any unbreath- following fire or explosion. Gives the miner precious 

able atmosphere for a minimum of two hours. Used : minutes of emergency breathing protection. Unit is 

under the hardest physical conditions . . .in fighting 4 compact, lightweight; ‘may be stored in quantity 

and sealing fires, re-establishing ventilation, and underground or carried individually. U. S. Bureau of 

rescue operations. U.S. Bureau of Mines approved. Mines approved. 

M-S-A Chemox*— M-S-A Air and O2 Mask— 
allows complete breathing protection in any gaseous designed for 30 minutes maximum breathing pro- 

or oxygen deficient area for a minimum of 45 minutes. tection in any atmosphere—supplies air or oxygen in 

Generates its own oxygen supply from replaceable exact accordance with breathing requirements. Flow 

canister. Weighs only 1312 Ibs. U. S. Bureau of ceases during exhalation for added economy. Com- 
Mines approved. fortable to wear and easy to use. 

M-S-A All-Service Mask *— M-S-A Pneolator*— 
assures safe, comfortable breathing protection 

against smoke and toxic gases including carbon 

monoxide—singly—or in combination where there 
is sufficient oxygen to sustain life. U. S. Bureau of 
Mines opproved. 

provides automatic artificial respiration that assures 

maximum chances of recovery for victims of poisonous 
gases, electrical shock, heart attacks, or other causes 

of asphyxia. Housed in compact, lightweight glass 

fiber case. 

MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Pa. 

SAFETY EQUIPMENT HEADQUARTERS At Your Service: 77 Branch Offices in the United States and Mexico 

MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 
Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, Sydney, N.S, 



FISSION FACTS 
Monthly Roundup of Mining News 

In the Atomic Energy Field 

Domestic Uranium Ore Reserves Jump in Last Few 

Years Far Ahead of Milling Now and Projected 
One of the most detailed and informa- 

tive reports on the domestic uranium in- 
dustry was presented by Elton A. Young 
berg, assistant manager for operations 

Grand Junction Office of the United 
States Atomic Energy Commission at the 

recent Uranium Symposium of the United 
States Chamber of Commerce and_ the 

Uranium Institute of America 
Highlight of the report was the graph 

that is reproduced here. Mr. Youngberg’s 
comments about the graph were thes 

“1. The rate of development of new 

reserves has increased rapidly during the 
past 2.5 vears. In the first quarter of this 

fiscal year, new reserves were being 
added at a rate which would support a 

concentrate production rate about five 
times the current rate and about 2.5 

times that required to meet present con- 
tracted capacity. During the period from 
July 1 1955 to date is shown on the 

graph the rate of addition of reserves 

has been about 10 times current mill re 

quirements and five times contracted ca 
pacity 

> Jecause of the 

reserves the 

rapid growth of 
production potential of the 

uranium industry may now equal or ex 
ceed foreseeable firm requirements. Thi 
has necessitated statements in regard to 

future contracting policies made by Jess 
C. Johnson so that industry could intelli 

gently plan future exploration, mining 

ind milling programs See MINING 
Worwip, December 1957, page 75 

“2 The AGLTESSIVE past 

policies of the Commission for new mill 
capacities have followed closely the or 
production capabilities of the 
Recently, statements that contracts for 

additional production will be limited to 
the approximate level of current commit 
ments are indicated on the graph by thi 
leveling off in 1959 

“4. Another significant production re 
idjustme nt pre ble mm 1S shown by the area 

between the ore production curve and the 
ore fed to process Curve which indicate S 

the ores bought under the Government 
ore buying program This program has 

served its purposes and is no longer 
needed. Government stockpiles now rep 

resent 2,000,000 tons, for which 
the Commission has spent $39,900,000 

“The key to future production capabil 
ities is the rate at which ores can be 
developed. Experience in recent years 
has been that industry can develop ores 
for mining at a much faster rate than 
needed for the present indicated govern- 
ment requirements, A better understand 
ing of uranium geology and improved 
drilling technology has made. this pos 

ible. Because of the shallow depths of 

many of the large bedded deposits it 

ilso has been possible to obtain ore pro 
duction quickly and at a high rate.” 

Domestic ore reserves (Grants Gas 

Hills-Crooks Gap, Big Indian, Uravan, 

southeast Utah, and others) total 75,800,- 

contracting 

industry 

some 
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000 tons containing 205,000 tons of U,O.. 
Canadian reserves are 320,000,000 and 
380.000 tons, respectively, and South 

African 1,100,000,000 and 370,000. 
The importance of the uranium indus 

try was clearly outlined by the 727 ura 
nium mine operators in 1957. While it is 
true that 10.2 percent of mines shipped 
91.2 percent of tonnage the small miner 

is important because 172 operators 
shipped more than 1,000 tons and only 
six over 100,000 

The economic picture of uranium min- 
ing is summarized in the accompanying 
table. This table also includes the averag 
milling costs per pound of U0. recovered 

from ores mined in the four major dis- 

tricts 

announced at 
Ross, A. H. 

Associates, Toronto, Canada; 
and Ralph Toerper, mill superintendent, 
Climax Uranium Company, Grand Junc- 
tion, Colorado. Treatment costs per ton 
of ore not shown in table were given as 
$2.00 per ton in South Africa, $6.00 to 
$9.50 in Canada, and $10.00 to $17.00 
per ton in the United States. 

What do all these figures mean? A 
close race after 1962 to see which coun- 
trv can achieve lowest costs. Both Can- 
ada and South Africa have low-grade 
ores, but tonnages are large and many 
South African costs are chargeable against 

gold production. It will take good mines 
and good management for United States 

producers to compete In an open com- 

mercial market 

The milling costs were 

the Symposium by A. H. 
Ross and 

United Uranium Receives 

Contract for U.O. Sales 

United Uranium N. L. has completed 
negotiations with the United Kingdom 
Atomic Authority for the purchase of 
uranium concentrates from the South Al- 

ligator River area, and construction of the 
company’s new mill is underwav (se¢ 
Mintnc Worwp, December, 1957, p2ge 
43) 

A topographical survey of the mill sit 
is in progress at El Sherana and ore ex- 
cavating equipment has already arrived 
at the mine. During the next dry season 
ore will be stockpiled from the El 
Sherana and ore excavating equipment 
has already arrived at the mine. During 
the next drv season, ore will be stockpiled 

from the El Sherana, ready for milling 
operations which are scheduled to begin 
at the end of 1958. Water for ore treat- 

ments will be supplied from a 100,000- 
gallon-capacity reservoir to be built in 
Stag Creek Gorge, two miles from the 
mill. 

Typical Median Mining Costs Per Ton in Largest United States Mining Districts, 

Costs Per Pound of U,O. Recovered In Same Districts, and Average 

Milling Costs Per Ton Based on Indicated Grade'’ 

Uravan 

Vineral 

Belt 

White Canvon 
Vonument 

Valle 

Exploration $ ) $ ) 

Development 

Depreciatior 

Plant & Equip 

Direct mining 

Indirect mining 

Total 

1mbrosia Open Pit 

Lake Stripping Ratios 
(Grant 1 § 

Mining c 
i pound « 

\lilling cost 
> 70 « 72 os 

1. 7 A. Youngberg, Assistant Manager for Operations, Grand Junction Operations Office, United States : 57.2. A 
Atomic 

and) Ralph 
December 16 

loerper, “Economics of Uranium Ore 
Energy Commission, Uranium Institute of America speech, December 16, 1957 

f Processing”’ 
2. A. H. Ross 

Uranium Institute of America speech, 

W 



Knoxville, Tennessee 

“SUPER MARKET FOR MINE CARS” — all types * PRE- 

CISION WHEELS * “BROWNIE” HOISTS, CAR RETARDERS, 

SPOTTERS, PUMPS AND OIL SPRAY SYSTEMS * GISMO 

SELF-LOADING TRANSPORT that loads (mucks) in de- 

velopment or production .. . transports . .. sup- 

ports 2 to 5 jib mounted drills . . . back fills... 

moves boulder rocks . . . makes its own roadways and 

cleans up completely — a new method of hard rock 

mining offering a tremendous reduction in cost per ton! 

MINING WORLD 



have been in service at U.S. Potash 
3 years...working 363 days per year, 

two shifts per day on a seven-mile run! 

Another example of efficient main-line haulage 

with S-D “Automatic” Bottom Dumping Mine Cars! 

“Because of their low center of gravity and balanced rugged con- 
struction, they hold the track exceptionally well at speeds up to 
30-miles-per-hour,” reports Mr. Earl H. Miller, resident manager 
of the Carlsbad, N. M., mining operation of United States Potash Twi n 
Company, Division of United States Borax & Chemical Cor- TON 
poration. 

MORE Latches 

“Also,”” Mr. Miller continues, “the door operation is age ii-) ey Va 4 
very good, allowing the cars to do a good job of self- AND SURE 
cleaning.”’ How does the maintenance costs of these 

cars compare with conventional type ore cars? “We : LATCHING 
have had very low maintenance costs on the S-D s x ‘ poe —_ 
‘Automatics’ compared to others we are using.” 7, , ie Er x : A 7 

Note in pictures above and on page at left that 
mining management at U. S. Potash have further 
mechanized their main-line haulage with an auto- 
matic loading station. We are understandably proud 
that S-D “Automatics” were chosen for this U. S. 
Potash operation that incorporates the latest de- 
velopments in modern simplicity and efficiency. In 
addition to this installation, S-D “Automatics,” like Sealed 
the car illustrated at right, are hauling hard rock in 
several western mines at tremendous savings! ACAINST OUST 
Write us today for complete information. Sanford - LEAKAGE 
Day Iron Works, Inc., Knoxville, Tennessee 
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This Bucyrus-Erie walking dragline is stripping 
rock overburden in a West Virginia coal mine. 

In the Low Cost Production Race 

a WALKER Sets the Pace 
. . - Bucyrus-Erie Walking Dragline 

The economical operation, big production and 

year-after-year dependability of Bucyrus-Erie 

walking draglines make them pace setters 

wherever big volumes of overburden must be 

moved at lowest possible cost. You'll find them 

in coal mines from Missouri to Morocco. . . 

from Pennsylvania to the Philippines. 

Each member of this famous line, from 4 

to 34 cubic yards, brings you the same low 

cost and dependable performance that has 

been associated with Bucyrus-Erie walking 

A Familiar Sign. . 

draglines for years. Heavy-duty construction 

from base to boom point cuts maintenance 

costs, adds years to machine life. Each ma- 

chine has proved Bucyrus-Erie design superi- 

ority —a front end that’s very strong yet light 

in weight — exclusive walking action with de- 

sign simplicity that minimizes maintenance, 

gives you cushion-smooth moveups. These and 

many other features combine to give you a 

high-volume, low-cost-yardage excavator that 

sets the pace wherever it works. 137157 

; | ; ? om 
Ot. . il Scenes of Progress 

BUCYRUS-ERIE COMPANY 

South Milwaukee, Wisconsin 

MINING WORLD 



Right off the 
A double submarine cable, 2400 
miles long, gives direct telephone 
service between California and 
Honolulu. It reaches ocean 
depths up to 3% miles. Simplex 
manufactured 60% of the cable. 

és 

Dissimilar, non-ferrous metals, 
including aluminum, copper, 

magnesium, titanium, brass, 
zinc, silver and gold can now be 
bonded by a new ion-exchange 
process. 

&3 

Doppler radar, installed in air- 
craft, is being tested by commer- 
cial transport planes. If satisfac- 
tory, it is expected to have far- 
reaching effects on civilian navi- 
gation. 

& 

By using a 3800-gallon bag of 
rubber-coated rayon to contain 
liquids, a truck trailer can now 

serve a double purpose. Various 
linings make the bags suitable 
for corrosive or edible liquids. It 
is planned to make them in larger 
sizes for barges or storage. 

Ww 

A new pencil feeds lead automa- 
tically to maintain the correct 
writing length. 

rz; 

A new low-temperature labora- 
tory is equipped to produce fifty 

quarts an hour of liquid hydrogen 
at —423°F. and eight quarts an 
hour of liquid helium at —453°F. 

bey 
— 

A color-video tape _ recorder- 
player has been announced. 

A new off-shore drilling platform 
is able to operate in 600 feet of 
water. Present equipment is 
limited to about 100 feet. 

\ 

A model of an_ ion-propelled 
rocket has been exhibited. Theo- 
retically it should have an effi- 
ciency of 90 per cent and a speed 
of 25,000 miles per hour. Power 
would be derived from a nuclear 
reactor. 

A mechanical construction kit 
for adult tinkerers contains 5,000 
parts. It is claimed that a work- 
ing model of almost any machine 

can be built with it. 

Ww 

One of the new European cars 
has three headlights mounted 
side-by-side behind a screen of 
curved glass. The middle lamp is 
pivoted and turns with the 
wheels. 

és 

A single drop of a new adhesive, 
used to join two pieces of metal, 
has supported a load of 5,000 
pounds. 

& 

Paint that changes color at high 
temperatures is being used in oil 
refineries as a safety measure. 

od 
S 

Man-made lightning, to test in- 
sulated cable, is produced by the 
new 1,400,000-volt impulse gen- 
erator in the Simplex research 
laboratories. 

é3 

A new fuel for jet and ramjet en- 
gines has a boron-hydrogen base 
and should increase the range of 
aircraft using it by forty per cent. 

So 
WG 

A new kind of “electric eye’’ uses 

radiation from a small amount of 
strontium-90 instead of an elec- 
tric light. It requires no power 
supply and is not subject to in- 
terference from dust or smoke. 

be 
) 

A twenty-five acre business cen- 
ter, being built in Venezuela, is 
in the form of a helicoid. It will 
be 365 feet high and access will 
be by a spiral ramp. At the top 
will be a 170-foot aluminum 
dome housing an exhibition hall 
and television station. 

és 

A generator has been designed 
that produces electric power di- 
rectly from the chemical reaction 
of hydrogen and oxygen. 

“the American manufacturers of transoceanic telephone cables” 

FEBRUARY 1958 

No. 2 in a series 

Since 1950, over 4000 miles of 

cable protected by Simplex C-L-X 
type sheaths have been put in 
service. No sheath failures have 

been reported. 
és 

A new eighteen-pound refrigera- 
tor will operate for fifty hours on 
a bottle of propane gas, or indef- 
initely on household current. 

és 

The problem of shipping giant 
transformers by rail has been 
minimized by making the trans- 
former the central part of the 

car. Both height and weight are 
thereby reduced. 

& 

Of current 

interest: 
Recently, Simplex 
had the pleasure of 
publishing a new 
book called TRANSOCEONICS, depicting 
the historical development of underseas 
telephone cables. If you have read 
TRANSOCEONICS, you will recall the 
magnitude of some of the projects un- 
dertaken by Simplex. 

We hope you will also remember that 
Simplex manufactures cable for nearly 
every electrical need, regardless of proj- 
ect size. All the proficiency acquired 
during our seventy years of leadership 
in cable manufacturing and research is 
at your disposal. Call or write to: 

SIMPLEX WIRE & CABLE CO. 

Cambridge, Massachusetts and 
Newington, New Hampshire 



you DIG more 

with BREAKOUT action 

...and 40° bucket tip-back at ground level, 

both of which are productive features EXCLU- 

SIVE with *‘PAYLOADER" tractor-shovels. They 

can not be found on any other rubber-tired 

loader. 

To the user they mean that loads can be ob- 

tained easier and faster with less strain on the 

machine and bigger loads can be RETAINED 

in the bucket with the 40° tip-back AT 

GROUND LEVEL. 

The FIRST four-wheel-drive tractor - shovels 

were introduced by The Frank G. Hough Com- 

pany just ten years ago and many of them are 

still in daily use. Neither they, nor any of the 

numerous copies being offered are as produc- 

tive as these new ‘PAYLOADER" models. 

Every ‘“PAYLOADER" distributor not only in- 

vites comparison but will be glad to PROVE 

in ACTUAL DEMONSTRATION all of the points 

of ‘‘PAYLOADER” superiority. 

PAYLOADER (|: 
THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. | KA 

you CARRY more 

with CUSHIONED loads 

. using hydraulic load-shock absorber as 

standard equipment on all four-wheel-drive 

“*PAYLOADER" models, another HOUGH EX- 

CLUSIVE. 

It doesn't matter what kind of an extra big 

load an operator was able to get to begin 

with if most of it is lost in SPILLAGE while 

traveling. 

The ““PAYLOADER" load-shock absorber does 

not completely eliminate spilling if you are 

operating over exceptionally rough surfaces 

. . « but it does minimize the loss and enable 

you to RETAIN more. 

This is just one more reason why these new 

‘*PAYLOADER" tractor-shovels are more pro- 

ductive and why the combination of all the 

features which only Hough-designed units offer 

the user make ‘PAYLOADER" a better buy 

than any other equipment. 

If you are not familiar with these new models 

your ““PAYLOADER" distributor will be glad to 

demonstrate them to you. 

PAYLOADER §;: 
THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. KA 

MINING WORLD 



you DELIVER more 

with NO STOP for shifts 

. which the ‘‘complete’’ power-shift trans- 

mission of these ‘‘PAYLOADER" units provides 

by saving time and effort. 

There is no need to bring HOUGH tractor- 

shovels to a stop for a “range’’ shift. All 

shifts in both forward and reverse can be 

made ‘‘on the go”’. 

When you travel over muddy or slippery ter- 

rain, ‘‘power-transfer’’ differentials automati- 

cally transfer more power to the wheels with 

the best footing. This is another STANDARD 

on all four-wheel-drive ‘““PAYLOADER” 

tractor-shovels. 

Therefore, if you GET more at the start, if you 

SPILL less during travel, if you can travel faster 

with NO STOPS for shifting and better traction 

. you are going to be able to deliver 

MORE .. . and, after all, that's what counts. 

Only ‘““PAYLOADER" tractor-shovels have all 

of these PRODUCTIVE features which spell 

more PROFITABLE operations for the user. 

© PAYLOADER 
THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. FA 
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you GET more 

with GREATER choice 

. of any and all kinds of financing. 

What best fits your needs? 

Do you want to purchase on a time payment 
plan? Your ‘‘PAYLOADER" distributor can offer 

you such a plan tailored to various periods to 
suit your needs. 

Do you want a leasing plan* with an option 
to purchase? He has a number of these 
which can be adapted to fit your requirements 

and preferences. 

Do you want a straight leasing plan* without 
a purchase option? He can provide ‘‘PAY- 

LOADER" equipment for your operations on a 
straight leasing plan.* 

Your distributor of ‘‘PAYLOADER" machines 

now has at his disposal the broadest and most 

complete set of financing plans and arrange- 
ments being offered. 

He will be glad to discuss your needs for the 
finest equipment and offer you the greatest 

choice of terms. He will consider trade-ins. 

He’ll even take cash! 

Consult him at once. 

*(available in the continental U.S.A.) 

PAYLOADER 
THE FRANK G. HOUGH CO. “LIBERTYVILLE, ILL. 
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“Not merely to sell; but to serve... not only to make good steel products; but to make them still better. ..not only 

to fulfill today’s requirements; but to anticipate tomorrow 5 these are the principles that constantly guide C F&I.” 

i 
President 

We've taken our own advice 

When any business is ‘soft’, management often 
uses this period to clean house. All operating 

methods are examined carefully with an eye toward 

increasing efficiency by revising or eliminating 

those practices that hamper productivity — prac- 
tices that could not becorrected during peak periods. 

In the past, there have been times when the de- 
mand for CF&I Grinding Balls has exceeded our 
capacity, and you have had to wait for deliveries. 

More recently, demand has been off somewhat, 

and we have utilized this period to improve our 

own production efficiency, and new equipment has 

been added to increase our volume. Now we are 

in a position, when the demand again picks up, 

to offer you greater production and quicker de- 

liveries from our enlarged stocks of grinding balls. 

Thus, we have “anticipated tomorrow’s require- 

ments” — we have taken our own advice. 

We feel sure that most grinding mill operators 
follow these procedures— that they do make a 

drive toward increased efficiency during slack 

periods, so that they will be all the more prepared 

for periods of intensive output. To help you do 

this, CF&I has instituted this two-pronged service 

program: 

1. Engineering Service... CF&I’s Mining 
Products Engineers are ready to analyze your 
grinding mill problems: make recommenda- 
tions on how you can Improv e your operations. 

. Technical Information... CF&l is 

currently preparing a series of advertisements 

containing technical information on ways to 
improve grinding mill operations, 

Take advantage of our Engineering Service and 
look for the ad series in this publication . . . they'll 
be appearing regularly during 1958 and reprints 
will be available. The nearest CF&I sales office 
will be glad to service your needs. 

Other CFal Steel Products 
for the Mining Industry 

CFal Grinding Rods * CFal Rock Bolts * Wickwire Rope 

CFal Mine Rails and Accessories * CFal Industrial Screens 

Realock Fence and Fabric « Grader Blades and other 

Cutting Edges 

FORGED STEEL GRINDING BALLS 
THE COLORADO FUEL AND IRON CORPORATION 

Albuquerque * Amarillo * Atlanta * Billings * Boise * Boston * Buffalo * Butte * Casper * Chicago * 

Houston * Kansas City * Lincoln (Neb.) * Los Angeles * New Orleans * New Yor 

Salt Lake City * San Antonio + 

* Oakland * Oklahoma City ° 

San Francisc 

Denver * Detroit * El Paso * Ft. Worth * Grand Junction 

Philadelphia * Ph x * Portland * Puebk 

eandro * Seattle * Spokane * Wichita 

MINING WORLD 



F yen drillers, now you can 
have your cake and eat it, too. 

The new Timken’ tapered socket 
bit is removable—yet gives you the 
strength of one-piece steels. The 
secret is the taper. It gives you all 
the advantages of removability with 
a strong, secure union. 

Here are a few of the plusses you 
get with the Timken tapered socket 
but can’t get with intraset steels 
because they’re not removable. 

1. You don’t have to throw away 
the drill steel just because the car- 
bides wear out. You do with an 
intraset steel. 
> 

bits into the mine. Try putting an 
intraset steel in your pocket. 

3. You can quickly change bit gage 
sizes using the same steel. With an 
intraset steel, you have to change a 
whole steel. 

t. You don’t have to lug the whole 
steel back to the shop to resharpen 

the cutting edges. You do with a 
{-point intraset steel. 
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2. You carry just a pocketfull of 

5. You get four carbide cutting 
edges. You get only two with a 
chisel intraset steel. 

And you get further economies 
because the Timken tapered bit 
clears chips faster. The picture at 
right shows you how. New special- 
analysis carbide inserts give supe- 
rior wear-resistance with added 
shock-resistance. And they can be 
reconditioned many times. 

For removability avd strength, 
use the air-leg bit of the future. 
Write for our free brochure. The 
Timken Roller Bearing Company, 
Rock Bit Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 

CHIPS CLEAR FASTER 

CHIPS CLEAR FASTER because 1) new 
five front holes shoot water or air 
directly against the rock face and 
2) new deeper, wider wing clear- 
ance lets chips wash back faster. 

AVAILABLE NOW! 

THE AIR-LEG BIT 

OF THE FUTURE 



1323' through Granite and 

Gabbro drilling 20’ per shift! 

Typical of Good Results With Longyear “W" Series Rods 

““W’’ Series Rods head 

off trouble drillers encounter using 

Long year 

ordinary rods. Here are four rea- 

sons why drilling costs are lower 

with ““W” Series Rods. 

1 Drill cuttings are discharged at 

the the 

smaller space between the rod 

surface faster because 

and the hole wall increases the 

velocity of the discharge water. 

“W”’ Rods are stiffer. Increased 

diameter makes the drill string 

less flexible, more stable. Closer 

fit in the hole minimizes vibra- 

tion, reducing gear and bearing 

wear in the drill 

Coupling openings are 22‘, to 

88°, larger than in FE, A, B, and 

N couplings. Thus, with proper 

pumping facilities, an adequate 

water supply is more easily 

pumped across the face of the 

bit, minimizing the chances of 

burning due to lack of water. 

Improved thread design makes 

coupling and uncoupling easier 

and faster. 
ow 

Longyear series rods are 

Diamond Core Drill Manufacturers « Core Drilling Contractors 

Mining Engineering and Geological Consultants 

matched in advantages and per- 

formance by other components of 

Longyear Coordinated Systems for 

diamond drilling, including the 

finest drills, pumping units, dia- 

mond bits, and core barrels 

For complete information on 

Longyear ‘““‘W”’ Series Rods, write for 

Longyear World No.3, E. J. Long- 

year Company, Minneapolis 2, 

Minnesota 

E. J. LONGYEAR COMPANY 
76 South 8th Street © Minneapolis 2, Minnesota 

CANADIAN LONGYEAR, LTD., NORTH BAY, ONT. 

LONGYEAR, N.V., THE HAGUE, HOLLAND 

LONGYEAR ET CIE., PARIS, FRANCE 

THE WORLD IS OUR WORKSHOP 

MINING WORLD 



RPM DELO OIL 
PRODUCT 

PORTER BROTHERS CORP. 
FIRM Bear Valley, Idaho 

Operates 7,000 hours without measurable wear 
Ht ei img 

| —_ 

Lubricated with RPM DELO Oil, this 650-hp Ingersoll-Rand 
diesel is still in nearly new condition after three years' service. 

"We found no carbon sludge or lacquer when we tore it down last 

winter," says Power Plant Foreman Bill Niece (above). "And there was 

no measurable wear on rings, liners or bearings, though it had run more 

than 7, hours!" Engine is in power plant of Porter Brothers 

Corp. Firmdredges for strategic minerals under government contract. 
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Giant dredge (left) processes nearly 6,000 yards of gravel every 
24 hours. "Both this and our smaller dredge depend upon our diesel- 

generators for power," explains Superintendent Clay La Fon (right). 

"That's why we do everything possible to keep them 

running properly...and that includes using RPM DELO 

Oil. We've had excellent results with it in all our 

equipment...in our power plant, in our trucks, and 

in the tractors that level our tailings and restore 

the areas we've worked." 

Trucks hauling firm's ore work 
‘round the clock, 94 months a year. 

Despite the tough punishment of carry- 

ing heavy loads over unpaved mountain 

roads, RPM DELO Oil keeps engines 

running smoothly, and eliminates ex- 

cessive wear. 

Why RPM DELO Oils reduce 

wear—prolong engine life 

@ 0il stays on engine 

parts—hot or cold, 

running or idle 

@ Anti-oxidant resists 

lacquer formation 

@ Detergent keeps parts 

clean 

@ Special compounds 

prevent corrosion of 

bearing metals 

@Inhibitor resists 

crankcase foaming 

For More Information about this or 
other petroleum products or the name 

of your nearest distributor, write or 

call any of the companies listed below. 

STANDARD OIL COMPANY OF CALIFORNIA THE CALIFORNIA COMPANY STANDARD OIL COMPANY OF TEXAS 

225 Bush Street e San Francisco 20, California P.O. Box 780 e Denver 1, Colorado P. 0. Box 862 e El Paso, Texas 

FEBRUARY 1958 



-MADE 

be at JAW CRUSHER 

SWING -JAW SUSPENSION 

holds the swing jaw shaft in 
fixed position. This material- 
ly reinforces the top of the 
frame. 

Original Traylor design 
CURVED JAW PLATES, , 

made of maganese steel, ~ FRAME — Welded 
outwear conventional plates : steel plate for ex- 
by applying power as a . ceptional strength. 
direct crushing force. . 

PITMAN—Forged steel rods of 
extra large diameter are an 
integral purt of the very strong 
pitman which is relatively light 
in weight. 

Three-bearing TOGGLE 
SYSTEM that reduces fric- 

tional loss and economizes 

on power. 

Cutaway view of the type HB Jaw Crusher shows some advance 

design characteristics. For over half a century, Traylor en- 

gineers have improved and perfected the design of crushing 

machinery. Call on Traylor engineers to help you solve your 

crushing problems. Write for bulletin No. 5105 today! 

TRAYLOR ENGINEERING & MFG. CO., 1012 MILL ST., ALLENTOWN, PA. 
Sales Offices: New York — Chicago — San Francisco 

Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 

OH 
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Miami Copper Company mines 
24,000 tons of rock and ore per day 

at its Copper Cities Division pit, 
Miami, Arizona, U.S.A. This mate- 
rial is transported by nineteen 30 

to 40-ton trucks. An average of 8 
trucks per shift travel over 3 miles of 
haul and access roads 24 hours a 

day, 7 days a week. To keep these 

roads, and 6 miles of outside roads, 
benches, and pit floors, in high- 
speed hauling condition, the mine 

relies upon one motor grader, a 
150-hp Adams 660, working an eight- 
hour shift, 6 days a week. 

Maintains roads in 3rd gear 

With 8 forward and 4 reverse speeds 
standard in the Adams grader, the 
operator always has the best power- 
speed ratio to handle any job fast 

and accurately. For working in close 
quarters, and where extra power is 

needed the grader may be equipped 

with 3 optional extra-slow creeper 
gears. On haul-road maintenance, 
the Adams 660 grader works at 
speeds to 4.7 mph, in 3rd gear. The 

machine’s 26-mph travel speed 
proves advantageous, too, for this 

Adams motor grader is never more 

than a few minutes away from any 
assignment around the pit area. 

LETOURNEAU-WESTINGHOUSE COMPANY, 

A Subsidiary of Westinghouse Air 

Bier, 

Pan. 

“Handles jobs twice as fast’”’ 

Said operator T. S. Ashford, of the 
Miami Copper Company, “I like the 
power of the ‘660’. I can do a job 
twice as fast.” Ashford added, “I 
like the controls. I can work two 
controls (lateral shift and circle) at 

the same time, with one hand!” 

Smooth, accurate control from cab 

On the Adams 660 grader (as on all 
Adams models), all blade-positions 
are power-controlled from the cab. 
The operator has exact control, be- 
cause the blade mechanism is al- 
ays firm on its sturdy, one-piece 

frame. In addition, the blade always 

Speedy 660 Adams motor 

grader cleans up around 

shovels to save wear on 

haulers’ tires and permit 
faster shovel operation. 

At the firm's Copper 

Cities pits, about 24,000 

tons of rock and ore are 

mined per day. 

¥ 

Where quality is a habit 

Miami Copper Company's 150-hp Adams 660 
grader handles all grading at their Copper 
Cities Mine, Miami, Arizona, U.S.A. The 

grader maintains haul roads, benches, and 

pit floors in 3rd gear (speeds to 4.7 mph). 

Ci my _ 
psi a 

operates at constant speed, regard- 
less of the number of controls in use. 

The blade can be moved from a 
deep ditch-cut to a high bank-cut in 
less than a minute, and to other 

positions in even less time. The 
moldboard turns 360° for quick 
changes from forward to reverse, 
ditching and grading. 

We shall be pleased to send you 

more information on Adams graders, 
built by LeTourneau-Westinghouse. 
These graders are available in 6 

sizes, 60 to 190 hp. Choose between 
General Motors or Cummins engines 
on the 5 larger models. The 190-hp 

grader has torque-converter drive. 
Adams—Trademark G-1524-MQJ-Ir 

gate 

PEORIA, ILLINOIS 

Brake Company 



On silver and cobalt production 

at Deloro Smelting & Refining 

LECTROMELT FURNACE EQUIPMENT 

Silver is first smelted from the ore with 

Lectromelt furnace equipment at Deloro 

Smelting & Refining Company, Deloro, 

Ontario. Metallic cobalt is produced in a 

blast furnace, then melted in this 800 kva 

Lectromelt furnace to produce cobalt shot. 

For data on melting and smelting fur- 

naces, write Lectromelt Furnace Division, 

McGraw-Edison Company, 324 32nd St., 

Pittsburgh 30, Pennsylvania. 

—_ —/ - . 
‘ 
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Lectromelt 
© Reg. Trademark U.S. Pat. Of, 
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Cleans-up 
after blasting 

, * meet increased production 

demands, it will be to your advantage 

to consider a mobile, rubber-tired trac 

tor, one that can economically handle 

your additional clean-up work over 

larger pit areas. You can save time 

and money with a mobile tractor-on 

rubber that can speed directly to each 

new assignment, on or off haul roads 

LeTourneau-Westinghouse Tourna 

tractor, with its wide, low-pressure tires 

that let you travel anywhere over haul 

roads, rocky pit floors, railroad tracks 

ties, switches, and air-drill lines, has 

these capabilities 

Work-and-run mobility 

Since this 17 mph tractor can travel 2 

to 3 times faster than a crawler, it 

gives you a major speed advantage 

when traveling between clean-up as 

signments around scattered shovels. 

Tournatractor’s speed also increases its 

versatility, so that it can be used as a 

multi-purpose tool, to economically 

handle many types of assignments 

You can use Tournatractor to clean 

around 2 or more shovels; to maintain 

stockpiles, level waste dumps, remove 

debris from railroad tracks; to clean 

LETOURNEAU-WESTINGHOUSE COMPANY, 

A Subsidiary of Westinghouse Air 

Pics MOR, © 

Cleans-up 

around shovels 

= Maintains 

= haul roads 
es -* 

OA weet “> 

benches, handle shallow stripping, 

switch cars; to pull air compressors, 

supply and service wagons on sleds. 

With this rubber-tired tractor, there 

are no long delays for travel, or for 

loading and hauling to a new location. 

You can even use it for maintenance 

and clean-up in one or more adjoin- 

ing pits. This reduces costs. 

Many owners report the costs of main- 

taining Tournatractors to be only one 

fourth to one-half the cost of crawler 

maintenance. The main reason is that 

you have only 4 wheels and tires to 

maintain and replace, instead of the 

more than 500 moving, wearing track 

parts on a crawler. Tires flex over 

rocky floors, do not concentrate loads 

that break track links. Also, this rub 

ber-tired tractor has fewer lubrication 

points, reducing daily lubrication time 

to less than one-half that required for 

a crawler-tractor. 

Ask for more information 

When analyzing your equipment needs, 

investigate Tournatractor’s exceptional 

mobility and its application to scat 

tered clean-up work in your pits. Let 

us send you more information. 

Cleans dirt-wash 

on bench 

jas 4 he oily 

Cleans-up stockpile 
oe and plant yard 

' ge ee = 

Tournatractor with Angledozer blade uses its 

17 mph speed and rubber-tired mobility to 

handle wide variety of assignments at a large 

open-pit copper mine in Arizona, U.S.A. 

Fast clean-up of big chunk rock around shovel 
is handled by Tournatractor for the Ruberoid 
Co., near Lowell, Vermont, U.S.A. Tractor dozes 

at about 8.3 mph, and reverses at 7.2 mph. 

4 

ntact 

Equipped with railroad coupler, versatile Tourn- 

atractor serves as a SwitchTractor, positions 

rail cars when not working on dozing chores 

for a U.S. uranium mine. The SwitchTractor can 

move 5 loaded cars up a 1% grade. 

SwitchTractor—Trademark; Angledozer, Tournatractor—Trademark Reg. U.S. Pat. Off. CT-1727-M-Ir 

Where quality is a habit 
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Dowa Mining's Kosaka hydro-metallurgical plant where Dorrco FluoSolids System roasts 83 metric 
tons of complex copper-zinc concentrates per day. 

Fluidization — key to maximum 
utilization in Japan 

Processing copper bearing pyrrhotite ore, the Dowa Mining Company at 
the Okayama, Japan plant is producing .. . and all from the same raw ma- 

terial . . . sintered iron ore for blast furnace use, cement copper and sul- 
phuric acid. 

Of major importance in this unique installation is the Dorrco FluoSolids 
System, consisting of two 20 ft. dia. Reactors plus auxiliary equipment. Uti- 
lizing the proven principles of fluidization, the crushed raw ore is roasted 
under controlled conditions in the System providing SO2 gas for contact 
acid manufacture. Roaster calcine is acid leached for copper recovery and 
leach residue is sintered as blast furnace feed. 

The Dorr-Oliver research, design and engineering staffs and our Associ- 
ates in Japan, Sanki Engineering Co. Ltd., of Tokyo, have collaborated with 
Dowa Engineers before. At Dowa’s hydro-metallurgical plant in Kosaka, 
Japan, Dorrco FluoSolids System is a prime factor in the world’s first suc- 
cessful roasting of copper and zinc with electro winning of both metals. In 
the Okayama installation as at Kosaka, manufacture of the FluoSolids Re- 
actors and a number of components in Japan with auxiliary equipment fur- 
nished from the U. S. proved to be most advantageous to Dowa. 

One of two 20 ft. dia. FluoSolids Reactors 
roasting 235 metric tons per day of 
crushed pyrrhotite 
Okayama Plant. 

ore at Dowa's 

This is but another example of how 
the flexibility of the Dorr-Oliver 
Worldwide engineering organiza- 
tion can work to the advantage of a 
client. It can work for you . . . For 
detailed information on D-O equip- 
ment and services involving the sep- 
aration of finely divided solids in 
suspension or fluid techniques, 
drop a line to Dorr-Oliver Inc., 
Stamford, Connecticut. 

Dorrco and FluoSolids are Trademarks of Dorr-Oliver Inc., Reg. U. S. Pat. Off. 
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Draglines of 4 and 5 cubic yard capacities load Tournapulls with wet 

bauxite ore. These pits, about 18.6 miles south of Paramaribo, Surinam, 

are owned by Billiton Bauxite Mines, of Surinam's Billiton Company. 

IN SURINAM BAUXITE MINES, 

15 Rear-Dumps haul through .9 meters of mud, water 
A fleet of 10 Model C and 5 Model 
B Tournapull Rear-Dumps haul ore 
and overburden for the Billiton 
Bauxite Mines in Surinam, 24 hours 

a day, 7 days a week, These mining 
installations cover 81/4 square miles, 
and ship approximately 750,000 tons 

of bauxite ore every year. 

Work 45 to 70 feet 
below sea level 

In open pits, 45 to 70 feet below sea 
level, C Tournapulls are dragline 
loaded with 22 tons of water-soaked 
bauxite ore. B Tournapulls (some 

equipped with sideboards and tail- 
gates) haul loads that average 35 

tons of the wet material. 

Torrential rains frequently fill the 
bauxite pits with water. Although a 
battery of pumps operate to keep 

the pits dry, Tournapulls must some- 

times work in 2.9 feet of bauxite 
slop. Since other equipment is un- 

able to keep working in the flooded 

areas, it is impractical to use any- 

LETOURNEAU-WESTINGHOUSE COMPANY, 

A Subsidiary of Westinghouse Air 

thing but Tournapulls here, say 
company Officials. 

Travel 1.8 to 3.1 mile cycles 

Cycles vary from 1.8 to 3.1 miles, 
depending on the area being mined. 
Hauls include a .6 mile climb out of 
the pit, up 3 to 8% grades. 

On these cycles, each Tournapull 
delivers a load of ore in approxi- 
mately 25 minutes. This average 
cycle time includes frequent waits 

at the dragline for loading. 

After working all week (6 days) 

hauling ore to the plant, these Rear- 
Dumps are used on Sundays to move 
clay and high-grade iron ore to sur- 
face haul-roads. A rubber-tired, 210 

hp Tournatractor, also manufac- 
tured by LeTourneau-Westinghouse, 

is used by the Billiton Company 
for general mine maintenance. 

Liked ‘‘C’s”; purchased ‘‘B’s”’ 

The 35-ton B Rear-Dumps were 

added to the equipment fleet because 

Billiton Mine officials were so well 

satisfied with the production of the 
smaller 22-ton Model “C’s” (which 

had already been used 5 years). 

‘““More economical than 

any other unit’ 

Phillip Begeman, the mine superin- 
tendent says, “Due to past perform- 

ance of C Tournapull Rear-Dumps, 
and the result of a trip to the U.S.A. 

to check all other competitive units, 
I firmly believe the B Rear-Dump 
performs on our job much more eco- 
nomically than any other unit of 
this type now being manufactured.” 

When this job was visited, B Tourn- 

apulls had been used about 4,200 

hours each; “‘C’s” more than 26,000 

hours per unit. It is expected that 

the new larger machines will double 

the present 750,000 tons output. 

Write us if you would like more in- 

formation on rugged LeTourneau- 

Westinghouse equipment. 
Tournatractor, Tournapull—Trademark Reg. U.S. Pat. Off. CRBR-1435-M-1r 
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AT WHITE PINE COPPER MINE 

USS “T-1” Steel consistently » 

Feeder chute liners last 2 to 3 times longer 
Hard and flinty copper ore plays hob with ordinary materials 

That's why virtually all the feeder and transfer chutes in White 

Pine’s crushing plant are now lined with USS “T-1" Steel 

Quenched and tempered to 321 minimum Brinnell, USS “T-1 

Steel liners, 44” thick, have proved far longer-lasting than materials 

formerly used—give from 2 to 3 times longer service. These “T-1 

Steel liners are easy to fabricate, are readily flame-cut to size 

great advantage over cast, anti-abrasive materials 

Also available from United States Steel—our well-known USS High Strength 

Steels, for many years standards for mining and ore handling equipment. 



} Loader plates last 8 to 12 months longer 

outperforms other materials 
Provides very high resistance to impact abrasion 

plus superior strength and toughness that keeps 

equipment in service far longer than before* 

HITE PINE CoppeEr’s experience with USS “T-1” 

Wy sna is typical of the improvements in service that 

this remarkable steel makes possible. 

Wherever they have used it to replace former con- 

struction, equipment life has been materially increased. 

Repair and maintenance costs have been cut. Down time 

has been reduced. All this means important savings in 

a. % 

At White Pine Copper, USS “T-1" Steel, supplied to 321 

minimum Brinnell, is used in the bottom and side plates of 

the conveyor of this loading machine. Also, in the plates on 

its underside along which the returning conveyor chain 

slides. Prime requirements here are toughness and high 

resistance to impact abrasion. Every one of these under 

ground loaders has been overhauled since the mine was 

opened and, in every case, USS “T-1” Steel has been used 

to increase durability. The result—8 to 12 months more 

service life 

a3 — 
USS CONSTRUCTIONAL ALLOY STEEL 

time and money—savings that are far greater than the 

difference in initial steel cost. 

USS “T-1” Steel is unique. There’s never been an- 

other commercial alloy plate steel just like it. None 

better able to stand up to the brutal abuse inflicted on 

mining equipment... and as readily handled in fabrica- 

tion .. . and so economical on the basis of performance. 

Here’s why USS “T-1” Steel can help 

you improve your equipment 

When you want strength far beyond the ordinary, you can get 

it with USS “T-1” Steel—for, with a minimum yield 

strength of 90,000 psi and a minimum tensile strength 

of 105,000 psi, USS “T-1” Steel is nearly three times as 

strong as structural carbon steel. This is far higher yield 

strength than has ever before been available in weldable 

plate steel. What’s more, its strength is not lowered by 

welding or gas cutting. 

For equipment subject to impact abrasion, USS ““T-1” Steel 

can be obtained quenched and tempered to a minimum 

hardness of 321 Brinell. Even-this very hard grade can 

be welded and flame-cut right in the field without pre- 

heating. That means you don’t have to shut down costly, 

big-capacity equipment for the many hours generally 

required for shop repairs. 

If your equipment must withstand severe impact abuse, USS 

“T-1” Steel insures against damage in winter weather. 

Whether furnished to 321 minimum Brinell or to 90 000 

psi minimum yield strength, it has exceptional tough- 

ness and resistance to brittle failure, even at tempera- 

tures far below zero. 

Our new catalog—USS “‘T-1”—is complete with tech- 

nical information and offers many practical suggestions 

for its use that can save you money. For your free copy, 

write to United States Steel Corporation, Room 2801, 

525 William Penn Place, Pittsburgh 30, Pennsylvania. 

UNITED STATES STEEL CORPORATION, PITTSBURGH 

COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 

TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 

NN £8 

“USS” and “‘T-1” are registered trademarks. 
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In the 100-ft. deep mammoth Consumers 

Company limestone quarry in McCook, 

Illinois, this 5 cu. yd. PeH Electric 

Shovel is proving to be a vital link in 
the production of crushed stone. This 

P&H Model 1500 loads a _ steady 
stream of 15-ton trucks to keep crushers 

operating round-the-clock. 

This maximum availability coupled 
with a minimum of maintenance is typical 
of P&H performance in important mines 

and quarries throughout the world. That’s 
why leading operators are choosing P&H 
Electrics for both new installations and 
replacements. 

Comparison tests have proved that two 

exclusive P&H features pay off in con- 
tinuous profitable production: 

HARNISCHFEGER 

MAGNETORQUE; the electro-magnetic 
type coupling that transmits power from 
hoist motor to dipper for faster action, 
greatly reducing shock and impact to 
the hoist gear train and motor. 

ELECTRONIC CONTROLS, the fastest act- 

ing type of control available on electric 
shovels, providing the smoothest, quickest 
production cycle known. 

With P&H you get single source respon- 
sibility ... another distinct advantage 
experienced only by users of P&H Electric 
Shovels. P&H designs, manufactures and 
applies all electric rotating equipment 
specifically for electric shovel service. 

P&H ELECTRIC SHOVEL LINE: 3's through 
10 cu. yd. capacities 

Construction & Mining Division 

Milwaukee 46, Wisconsin 

ELECTRICS PI 
| 
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95"Payhauler beats trailer units 
by up to 50 seconds... 
in 20% grade climb-outs 4 

Phosphate mine superin- 

tendent reports "95" gains 

up to 100 cu. yd. daily! 

A bonus-powered International “95” Pay- 

hauler", in carefully timed tests, climbed 

the winding 20% grade, up to 50 seconds 

faster than competitive crawler-pushed 

trailer units! 

The Payhauler, and the two “articu- 

lated” hauling units, bring out 18 cu. yd. 

loads apiece at the Simplot Corporation's 

phosphate rock mining operation near 

Blackfoot, Idaho. 

Supt. Robert Bulard reports: “The 
Payhauler gains approximately 100 cu. 

yd. daily over our other 18 cu. yd. haul 

units. Not only does it have greater 

speed, ‘but the Torqmatic braking gives 
it greater safety as well. This morning, 

light rain made pit roads so slippery all 

equipment quit except the Payhauler. It 

never missed a load?’ 

Power on Payhauler rear wheels de- 

livers top operating efficiency on steep 
grades or under “slick” conditions where 

trailer units bog down completely. Prove 

the fast get-away surge, the extra climb- 

ing power, and up to 25% faster haul 

speed of an International Payhauler. 

That’s the exclusive result of bonus 

turbo-charged diesel power; road-matched 

and load-matched gear choice; and the 

power-cushioning leverage of planetary 

drive axles! 

Try Payhauler “pick-up truck’ spot- 

ting ease. Exclusive high reverse speed, 

“zip-around” power steering, and grade- 

beating power get the credit! See how 

12-second dumping with double-acting 

hydraulic hoist speeds the cycle. See your 

International Construction Equipment 

Distributor fora Payhauler demonstration. 

lnternational 
HH. Construction 

Loupment 
International Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 

International Harvester Co. 
180 N. Michigan, Chicago 1, Ill. 

Gentlemen: 

| am a contractor. Am an equipment 

operator (please check square that applies). Send 

me Payhauler Catalog (CR-603-G). 

Nome. A COMPLETE POWER PACKAGE: Crawler and Whee! Tractors... Self-Propelled 

Scrapers... Crawler and Rubber-Tired Loaders... Off-Highway Haulers... Diesel 
Street Address and Corbureted Engines... Motor Trucks... Farm Tractors and Equipment, 

City 
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——INTERNATIONAL PANORAMA 

ROSICLARE, ILLINOIS—Fluorspar mining operations have been re- 
sumed at Rosiclare Lead and Fluorspar Mining Company’s properties in 
northern Hardin County by three independent mining operators. 

HOUSTON, TEXAS—Freeport Sulphur Company will drill the south- 
eastern section of Sulphur Exploration Company’s 29,000-acre concession 
on the Isthmus of Tehuantepec, in southern Mexico. Freeport will build 
a plant and produce sulphur if commercial deposits are found. 

KAMPALA, UGANDA—kKilembe Mines Ltd. is installing an additional 
milling unit to raise mill capacity by 500 tons of oxide ore per month. 
[his means a 300-ton increase in blister copper output. 

TORONTO, CANADA—Consolidated Zinc Corporation, Ltd. has pur- 
chased a substantial stock interest in Siscoe Mines, Ltd. and will assume 
management. Consolidated Zinc has important mines and smelters in 
Australia and England 

ROME, ITALY—lItaly’s most promising uranium discovery is being 
developed in the Preit district of Cuneo Province by SOMIREN, the 
subsidiary of the Italian State Oil Agency, ENI. 

KIMBERLEY, NEVADA—Kennecott Copper Corporation is negotiating 
to buy the ore reserves and copper mines of Consolidated Coppermines 
Corporation here. Coppermines ships its ore to Kennecott for milling at 
the present time. 

VIENNA, AUSTRIA—Iron ore production in 1957 at Alpine Montan- 
gellschaft reached an all-time peak of over 3,000,000 tons. 

JOHANNESBURG, UNION OF SOUTH AFRICA—Vanadium produc- 
tion from magnetite lenses in the Bushveld complex has been started by 
Minerals Engineering Company South Africa (Pty.) Ltd. When the sec- 
ond roaster is started, output will be 3,600,000 annual pounds of V-Os. 

BOMBAY, INDIA—The Mineral Mining Co. (Private) Ltd. has made 
application to the Indian government for fluorspar prospecting licenses to 
cover recently discovered deposits. 

CLIMAX, COLORADO—The Climax Molybdenum Company, Division 
of American Metal Climax, Inc. has started a deep mine preparation 
program at its Climax, Colorado mine. A 19-foot-diameter circular shaft 
will be sunk to the 1,000-foot level to expedite the exploration and de- 
development program. 

KIRKLAND LAKE, ONTARIO—The deepest ore now being mined in 
North America is gold on the 8,100-foot level of Wright-Hargreaves 
Mines Ltd. 

SAN FRANCISCO, CALIFORNIA—Production of iron ore by western 
mines, ilmenite concentrate, and titanium metal reached all-time annual 
highs in 1957. Mercury output was the highest for any peace-time year 
since 1904. 

SAN FRANCISCO, CALIFORNIA—Uranium purchases are due to get 
a fast step up in the 1959 United States government fiscal budget—up 
$85,000,000 to nearly $1,300,000,000. Both United States and Canadian 
mines will sell greater tonnage of concentrates 

SANTIAGO, CHILE—Three new copper refineries will be built in Chile 
in 1958 to process copper from small and medium sized mines. Plants 
will be built at Ventana de Quintero (north), Juan Soldado (south), 
and Ovalle (central). 

ROME, ITALY—lItalian mercury producers have formed Mercurio 
Italiano to sell production from the Monte Aniata and Siele properties. 

PHOENIX, ARIZONA—Arizona mines set an all time high for copper 
output in 1957, 512,600 tons. The 1956 figure of 505,908 was the previous 
high. 

New Company To Produce 

Thorium from U,O, Tailing 
A new company, jointly owned by 

Dow Chemical Company of Canada, Ltd. 
and the Rio Tinto Mining Company of 
Canada, Ltd., has been formed to pro- 
duce thorium and rare earths from by- 
products obtained from uranium mining 
in the Blind River area of Ontario, 
Canada. 

Operating properties in the Blind River 
district have already developed over 
500,000,000 tons of uranium ore, all of 
which contain some thorium and rare 
earths. Although concentrations are small, 
total output could be appreciable as the 
combined milling capacity of the district 
is expected to be 34,300 tons per day, 
and output should be cheap because ura- 
nium pays for all mining, crushing, and 
grinding. While these two by-products 
have been of no commercial importancé 
to date, it is believed that both can easily 
be made soluble in the uranium leach 
and subsequently recovered from the 
uranium ion exchange tailing by ion ex- 
change or chelating agents. 

Blind River ores also contain pyrite, 
cobalt, and nickel. 

Rio Tinto of Canada is a subsidiary of 
the Rio Tinto Company, Ltd., of London 
and Dow of Canada is a wholly owned 
subsidiary of the Dow Chemical Com- 
pany of Midland, Michigan. 

Hindustan Steel Opens 

New Indian Iron Mine 
Installation of a $5,500,000 ore han- 

dling system is planned by Hindustan 
Steel Private, Ltd. at its new iron mine 
at Barsua, Orissa province, India. The 
new unit, to be designed and constructed 
by Hewitt-Robins, Inc., will consist of 
a two-mile conveyor system and related 
crushing, screening, and storage facilities 
that will take the cre as it comes from 
the mine, process it to specifications, then 
load it into railroad cars for shipment to 
the new steel plant at Rourkela, 45 miles 
away. 

The Barsua iron deposits are found in 
an area approximately 35 miles long and 
a mile wide containing an _ estimated 
150,000,000 tons of ore. Iron content 
varies from 54 to 65 percent. Construc- 
tion of mine facilities has already begun 
and is expected to be completed by De- 
cember 1959. 

Hindustan Steel’s new iron mine and 
the new 1,000,000-ton-per-year plant at 
Rourkela (See Mrntnc Worwp, October 
1957, page 95) are part of India’s five- 
year sien to improve industrial produc- 
tion and living standards of the nation. 
According to the plan, steel production 
will be increased to 6,000,000 tons of 
ingots a year by 1961 and hydro-electro 
power, transport, and other fields will 
also be expanded. 

Next Month—Industrial Engineering at Kennecott's Chino Mines 
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TOP: Interior view of Dawn Mining Company’s 440tpd uranium 
plant built by Western Knapp Engineering Company. Shown in the 
foreground are the tops of 4 ion exchange columns; in the background 
are 2 of 5 mill bins rated at 350 tons each 

MIDDLE: This photo was taken from the opposite end of the mill 

building. Shown in the foreground are two of the leach agitators 
equipped with Devereaux-type props. The iron and uranium precipita- 
tion section is visible at the far wall 

BOTTOM: Grinding circuit consists of a Marcy 75, screenhead ball 
mill in closed circuit with an Esperanza classifier. Drag classifier 
overflow reports to a Krebs cyclone and the cyclone overflow is the 
feed to the acid circuit 
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Dawns Uranium 

Acid Extraction 

By DON HARGROVE, Assistant Manager 
Dawn Mining Company 

Dawn Mining Company, a subsidiary of Newmont 
Mining Corporation, placed a new uranium process 

ing plant in operation last August at Ford 
Washington, 45 miles northwest of Spokane. This 
440 ton-per-day facility features split-agitation, acid 
extraction of uraniuin from the ore and a column ion 
exchange circuit. It is one of the few uranium mills in 

‘xistence in the United States that uses column 
equipment. Most of the ore treated at the plant is 

furnished by the company’s Midnite mine which is 
located on the Spokane Indian Reservation, 22 miles 
northwest of the mill 

Although this paper deals primarily with milling 
a brief description of the mine is appropriate. Th 

Midnite mine ore bodies occur along a north-south 
trending contact between granitic and metamorphic: 

rocks. In general, the contact is exposed, or nearl 

so, where most ore has been developed. The contact 
dips to the east rather steeply in places, but underlies 
all of the known ore bodies. The rocks become pro 

gressively less altered to the east until, a few hun 
dred yards east of the ore zone, impure limeston 
outcrops. 

Mineralization, in general, is in the schist but it is 

not unusual to mine several feet of altered granite 

Some of this granite is above average grade 

Mining and Hauling 

Mining is open pit. The overall strip ratio of th 

deposits presently under development is approxi 
mately 3 to 1. The mining has been contracted by 
IsbelP Construction Company of Reno, Nevada. The 
ore bodies are extremely well situated for an open 
pit operation as most of the ore occurs near the crest 
of a ridge, thus minimizing stripping and waste dis 
posal problems 

The ore is deposited in a 1,000-ton mine ore bin 
located at a convenient spot near the lower ore body 

From there it is loaded into 20-ton, cable-dump 
semi-tra.ler, road trucks for the trip to the mill. Ore 
haulage is handled by Vic-Ore, a subsidiary of Beard 
more Transfer Line, on a three shift, six day per 
week, contract basis. 

The ore is weighed and moisture sampled as it 
enters the mill vard. Individual loads are sent to 
process or stockpile as requirements dictate. 

The predominant uranium mineral is autunite 
which occurs along the schistocity and cross frac 
tures in the rock. This type of ore is, of course, quite 
different from the sandstone and conglomerate ores 

found on the Colorado Plateau, the Ambrosia Lake 

District and the Wyoming deposits. We have three 

rather distinct types of ore: highly altered schist, 
altered granite and a tough blue unaltered schist 

Some of the best ore grade occurs as unaltered rock 
These crebodies, fortunately, no not contain min 

erals which cause complications in an acid leach—ion 

exchange circuit. On the contrary, the altered schist 
furnishes sufficient ferric iron to very definitely assist 
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the oxidation of the unaltered ore. A small amount 

f various other uranium minerals are apparent but 

ie in the minority. 

Small amounts of custom ore have been processed 

vhich contain primarily autunite and urano-thorit 

mineralization 

Test Work and Mill Design 

Late in 1955 Newmont Mining Corporation offi 
ials tentatively decided that the Midnite ore reé 

erves were sufficiently large and of good enough 

grade to warrant mill construction. A few prelimi 
nary metallurgical bench tests had been made. Ex 

traction was good. No interfering elements were 

present In order to obtain the necessary metallurgi 

cal data upon which mill construction could be 

based, a 500-ton sample was processed through the 

National Lead Company’s pilot plant at Grand Junc 

tion, ( olorado This ore Was run through the resin 

in-pulp circuit. The slime content was almost twice 

the amount usually found in RIP feed so further tests 

were carried out at the Intermountain Station of the 

U.S. Bureau of Mines at Salt Lake City. These thick 

ening tests proved to be satisfactory. The pregnant 
liquor Was processed by 1Oh CNX h ince and found to 

pose no problems. Further test work was conducted 

in a Newmont laboratory and at the Colorado School 

of Mines Research Foundation 

Negotiations for a contract with the Atomic En 

ergy Commission were being carried on concurrently 

with the test program. An equipment list, flowsheet 

capital cost and operating cost estimates were also 
being prepared. By mid-1956 design requirements 

had been roughed-out sufficiently to allow requests 

for bids for plant construction to be sent out. West- 

ern Knapp Engineering Company was selected to act 
as engineering and metallurgical advisors and to con- 

struct the plant. The contract was of the cost-plus 

fixed-fee type. Detailed design was started in mid- 

August of 1956 

The mill was put on stream August 13, 1957. The 
first yellow cake was produced on August 2\Ist, ap- 
proximately 20 months after the first test work was 
started 

General Design Considerations 

Due to the location in a relatively new and un- 

tried area, from a uranium standpoint, it was decided 
to build the plant in such a manner that the capacity 
could be increased if ore reserves justified such an 

expenditure. 
Weather conditions in the area with the attendant TOP: Column ion exchange section consists of four, 8-by 15-foot 

road restrictions dictated a fairly large ore-stockpile units. Three columns are on the loading cycle and the fourth is on 

ind reagent-supply be kept on hand elution. Feed consists of pregnant uranium solution which carries col- 

iis . ; loidal slimes though visibly clear. 
In general, there is sufficient storage capacity of 

both for at least one month of operation. Ore sup- a = ang mgdens a portion of the a —- > ape 
ie . ; ‘eater as ini on “_ for the IX columns. The pressure gauges record column influent anc plies are much greater as mining is conducted for cituaht gesmasce, The goes Guy Soma Glan (ees 

measure of resin bed permeability. only about nine months of the year. 
The mill building proper is of wood construction. we ’ one 

Wood was chosen in lieu of steel because it was BOTTOM: Operator checks the IX control panel. This man also runs 
periodic colorimetric uranium determinations as well as nitrate and 
acid control checks in the IX circuit. Concentration ratio in the IX 
circuit is 20 to 1. 

cheaper, acid resistant and more readily available. 
The auxiliary buildings include: an office building, 
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Dawn Mining Company 

change room, power plant, laboratory, 
garage and the crushing plant. All of 
these buildings are steel. All are pre- 
fabricated except the crusher build- 
ing. Central heating is furnished by 

two Ames fully automatic boilers. All 
power and pipe lines between build- 
ings are buried leaving a clear area for 
traffic. 

Process handling equipment, of 

Technical Data-Dawn Mining Company 
440 TPD Uranium Mill 

Grinding 
Ball Mill discharge 

Drag classifier overflow 

Cyclone overflow 
(Feed to Leaching section) 

Cyclone U. F. 

Leaching 
6 Agitators (size 16- by 16-feet) 

1 Agitator (size 10- by 10-feet) 

4 Thickeners (size 60- by 12-feet) 

Type of Leach 
U;O, Extraction Ist Stage 
(2 agitators and 1 thickener) 

Overall leach extraction 
(both Ist and 2nd stages) 

H:SO, Consumption in leach circuit 

Temperature Ist stage leach 

Retention time Ist stage leach 

1X Feed Characteristics 
Free acid (H.SO,) concentration 

Ferric iron concentration 

U,O; Concentration 

IX Circuit Characteristics 
Cross sectional area per column 

Total No. of columns 

No. on loading cycle 

No. on stripping cycle 

Volume of resin per column 

One bed volume 

Flow rate during loading cyck 

Flow rate per square foot of 
column cross-sectional area 

Resin type 

Resin size 

Theoretical adsorption capacity 
of resin 

Adsorption capacity actually 
realized 

Elution 
Eluate Strength 

Nitrate 

Acid 

Concentration ratio in IX Circuit 

Eluate Flow Rates 

H.SO, Consumption in IX Circuit 

HNO, Consumption in LX Circuit 

Other Reagent Consumptions 
CaO as Ca(OH), for Fe and 
calcium precipitation 

Ammonia (anhydrous) for Fe and 
UO; precipitation 

Separan 

Balls 

Power (entire plant 

Fuel for boilers 

78-80 percent solids 

60-63 percent solids 

3 percent +28 mesh 
45-47 percent — 200 mesh 

Approx. 80 percent solids 

each 19,350 gallons 

each 4,710 gallons 

each 24 4.000 gallons 

Split Agitation 

65 percent 

96 percent 

100 pounds/ton of ore 

io” C. 

2 hours 

{ grams liter 

2 grams/liter 

0.5 grams /liter 

50 square feet 

70 cubic feet 

,025 gallons 

300 gallons/ minute 

6 gallons/minute 

4 

3 

] 
2 

2 

Amberlite 400 

Minus-20-Plus-40 mesh 

4.2 pounds U,O,/cu. ft 

3.0 pounds U,O,/cu. ft 

35-50 grams) liter 

25 grams / liter 

20 tol 

30 to 60 gallons /minute 

10 pounds per ton 
4 pounds per ton 

5 pounds per ton 

2.5 pounds per ton 

0.28 pounds per ton 

0.8 pounds per ton 

35 KWH/ton 

2.4 gallons per ton 

course, had to be acid proof or as 
nearly so as possible. A great deal of 
time was spent on this phase of de- 
sign. Wooden tanks, constructed of 4- 

inch thick Douglas Fir, were selected 
for practically all process tank require- 
ments. The staves are chamfered. The 

hoops are enclosed in polyvinylchlor- 
ide, semi-flexible pipe and the lugs are 
protected by polyethylene sheets 
Launders were built of wood fastened 
by stainless steel nails and bolts. 

Agitators are Devereaux type using 
rubber covered shafts and impellers. 
Thickener mechanisms are 
covered using stainless 

shoes. Thickene1 
lined 

Pulp piping is rubber-lined. Hoses 
are used where possible for pulp 
transfer. We have found hoses to be 
extremely satisfactory for handling 
both pulp and solutions. Saran-lined 
pipe for solution handling has a very 
definite advantage over rubber-lined 
pipe because the former pipe can be 

cut, threaded and flanged in the field 

Rubber-lined pipe was factory fabri- 
cated to exact lengths with matching 
flange bolt-holes for field assembly. It 
is easy to imagine the difference in en 
gineering costs attendant to the two 

types of piping. 

In general, it has been found that 

the use of saran-lined pipe on pump 
suction and discharge manifolds, fol 

lowed by hoses for long runs, is op 
timum for acid solution handling 

rubber 
steel rake 

cones are rubber 

Pumps 

Pumps deserve special mention 
Due to stockpile and tailing disposal 
considerations, an almost level site for 

mill construction was selected. This 
feature necessarily increased the num 

ber of pumps 

There are several different types of 
pumps in use. As nearly as possibk 
however, rubber-lined Vacseals were 

specified for both pulp and solution 

There are 4 sets of 2 centrifugal 
pumps spare) handling 

pulp. These pumps are equipped with 
Conoflow operators. Impeller speed is 
controlled by air-pressure differential 

obtained by a bubbler pipe inserted 
near the pump suction in the sump 

Pulp levels can be controlled within 
l-inch by the use of the Conoflow 
operator in connection with a variable- 
speed drive. 

Valves are 

tenance 

(one and a 

another critical 

problem 

main- 
Air-operated dia- 

phragm valves are used on the ion- 
exchange columns; — hand-operated 
diaphragm and pinch valves are used 
on other solutions. Both have been 
found to be highly satisfactory. The 
only valves used on pulp lines are the 
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thickener underflow valves. These lat- 
ter are lightweight, fabricated, stain- 
less-steel, gate valves which have 

proven to be satisfatcory from an op- 
erational standpoint, as well as capital 
costwise. Other pulp valving is ac- 
complished by the use of wooden or 
rubber plugs. 

All electrical wiring was specified 
with neoprene cover. The cable trays 
are covered with transite. Conduit, in 
general, is semi-rigid plastic pipe. 

Crushing and Sampling 

Che crushing and sampling plant is 
not unique in any way except for the 

use of a Universal Engineering Cor- 
poration Wobbler feeder. This type of 
feeder was installed to help eliminate 
some of the trouble expected from 
wet, sticky ore. All sample cutting and 
preparation procedures have been re- 
viewed and approved by the AEC. 
Custom shippers are paid AEC Sched- 
ule 5 (revised) prices according to ore 
grade. The ore, having been crushed 
and sampled, is delivered at minus 4- 
inch to one of five mill bins by a con- 
ventional belt tripper. 

These bins are 20- by 40-foot steel 
tanks each having a live load capacity 
of 350 tons. They are discharged by 
means of slide-plate-type belt feeders. 

Grinding is accomplished by one 
Marcy 75 screen-head ball mill dis- 
charging at approximately 78 percent 
solids. The discharge is diluted to 60 
to 63 percent solids in a drag-type 
Esperanza classifier. The classifier 
overflow is pumped to a 10-inch Krebs 

cyclone. It is possible to maintain a 50 
percent solids cyclone overflow with- 

out producing more than 2 or 3 per- 

cent plus-28 mesh material. This is 
sometimes difficult to do on hard ore 

without sacrificing tonnage. A typical 
screen analysis of the cy clone over flow 

is as follows: . 

28 Mesh 3.0% 

40 Mesh 1.0% 
65 Mesh 15.0% 

100 Mesh 11.0% 
200 Mesh — 20.0% 
200 Mesh 47.0% 

The product varies somewhat with 
tvpe of ore being ground. A fine grind 
is not necessary from a metallurgical 
standpoint but is most desirable from 
a materials handling standpoint 

Extractive Metallurgy 

It is of interest to note that better 

extraction has been achieved than 
original test work indicated. The test 

work covered a wide range of acid 

strengths, material sizes, temperatures 
and rentention times. Optimum eco- 
nomic conditions seemed to require a 
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Speed Control of Pumps 

How lon Exchange Works In Columns 

. Pregnant, uranium-bearing leach solution which has been clarified 
(either by thickening, filtration or both) is passed through a bed of 
anion exchange resins contained in a series of vertical columns. Urany! 
sulphate complexes in solution are selectively adsorbed on the resin and 
feed continues until uranium is detected in the effluent of the final 

column. 

. The lead column is taken off the feed stream and rinsed with water to 

displace remaining pregnant |X feed. 

. At the same time a column is backwashed with water to flush out slimes 

which accumulated during adsorption cycle. 

. Column goes on elution cycle. Uranium is stripped from the resin by in- 
troducing an acidified eluting solution at about 1 mol in nitrate ion 
concentration. Eluate goes to precipitation section of mill. 

. Column is given a sulphuric acid rinse to remove nitrate and poisoning 
ions from resins and then a fresh water rinse. Following this column goes 
back on loading cycle. 

. Uranium is precipitated from the eluate using ammonia (or other alka- 
line reagents); filtered; dried and drummed for shipment. 

Terms for Column IX Metallurgy 

BACKWASH: Passing water from bottom to top of a column (the reverse of 
flow during adsorption and elution) which has just been taken off the ad- 
sorption (loading) cycle. Backwashing flushes out colloidal slime which 
permeates or accumulates on top of resin bed. A certain amount of this 
slime is introduced with IX feed. 

BLINDING: Any reduction in resin permeability; usually caused by accu- 
mulation of slimes carried into column with IX feed; it is noted by pressure 
differentials recorded on gauges at effluent of a series of columns. It is 
controlled by backwashing and proper sizing of resin beads in the bed. 

BREAKTHROUGH: When traces of uranium show up in effluent of the fi- 
nal IX column during a loading cycle. 

COLUMN: A rubber-lined or stainless steel enclosed vertical cylinder 
containing a bed of sand and gravel on which rests a bed of anion exchange 
resin beads which occupy about half the vertical height of the unit. The 
size varies slightly; at Dawn a column is 8 feet in diameter by 15 feet high. 
For ion exchange purposes, columns are usually arranged in series of 2, 3, 
or 4 and they are fitted with suitable manifolds, piping and valving for 
feeding, discharging, flushing, and solution circulation. 

HIGH NITRATE BARREN: First portion of solution volume in effluent of 
column on load cycle. This solution is high in nitrate but low in uranium 
concentration. It is used as wash on the tailings. (First 20,000 gals.) 

LOW NITRATE BARREN: All barren except the first portion of solution 
volume in column effluent during load. This solution contains some back- 
wash water and is low in uranium and nitrate concentration. It is used as a 
wash on the final CCD thickener in slime washing circuit; a portion of this 
solution is bled to the mill tailing line. 

RINSING: When a column is taken off of adsorption, it is rinsed with 
water to displace pregnant IX feed which flows on through next succeed- 
ing columns on stream. At end of elution cycle the column is acid treated 
and water rinsed to remove eluate which is high in nitrate ions but low in 
uranium concentration. The displaced high nitrate solution is returned to 
eluate make-up. Acid rinse helps regenerate resin by removing poisons. 

URANIUM LEAKAGE: Synonomous with breakthrough; trace amounts of 
uranium in the effluent of a column. 
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DIA. “A* DIA."C* DAWN MINING CO 
DAWN MINING CO. GRINDING. LEACHING. Us OgPRECIPITATION AND DRYING 
ION EXCHANGE LOADING CIRCUIT 

BELOW: Curves show changes in column 
effluent composition during elution cycle 
and can be correlated with table on op- 

pote Basen dey posite page and elution flowsheet. ELUTION CYCLE 
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minus-20 mesh grind, 130 pounds ot 

H.SO, per ton, agitation temperatures 
of 50° C. and 16 hours retention time 

in a straight, multi-stage agitation cir- 

cuit to achieve 90 to 92 percent ex 

traction. By using approximately the 

above conditions, but with a_ split 
leach circuit, over 96 percent extrac- 

tion has been averaged in actual prac- 

tice 

rhe split agitation circuit is set up 
to receive cyclone overflow in No. 1] 

and 2 agitators in series. The cyclone 

overflow is diluted to 18 to 20 percent 

solids by the addition of No. 2 thick- 

ener overflow solution. This solution 

was to be heated sufficiently to an ap- 

proximate temperature of 50° C. in 
No. | & 2 agitators. Free acid content 

of No. 2 thickener overflow averages 

about 6 grams per-liter. Retention 

time is about 2 hours in the first two 

agitators. They are discharged by 

means of airlifts to prevent sanding at 

the low density 

Test work on this initial leach phase 

indicated 80 to 85 percent extraction. 

It has been difficult to achieve more 

than 75 percent extraction, mainly 
due to lack of heat. This is being 

remedied 

No 1 thickener underflow _ is 

pumped at 60 percent solids to the 

second bank of five agitators. Make 

up acid is added to the first of these 

at the rate of about 100 pounds-per- 

ton of ore. Free acid strength in this 

second bank of agitators gradually de- 

clines from 35 grams-per-liter in the 
first to 15 grams-per-liter in the last 

of the series. Ferric iron content is 

approximately 6 grams-per-liter. 

The overflow from the last agitator 

is pumped to a 4- by 5-foot repulper, 
diluted by No. 3 thickener overflow 

to about 20 percent solids and fed to 

No. 2 thickener. The acid and ferrie 

iron balance in the solution is rather 

difficult to maintain, as the high con- 

centrations of acid and iron which re- 

sult in good extraction are not condu- 

cive to high resin loadings in the IX 

circuit. A reasonable balance is pre- 

served and maximum resin loading is 

sacrificed for better extraction as long 

as there is sufficient time for elution. 

Pre-plant construction test work, as 

well as theoretically equating the so- 

lution values in the CCD circuit, indi- 

cated less than 0.5 percent soluble 

loss. This loss was not greatly in- 
creased, theoretically, by use of the 

split agitation circuit as long as high 

recoveries are achieved in the first 

stage of agitation. Lower first stage 

recoveries, of course, introduce more 

uranium into No. 2 thickener with at- 

tendant higher soluble losses from No. 

4 thickener underflow. These losses, 
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Leach Extracts 96% of U;0; 

ELUANT undergoes 2-stage precipitation in 2 banks of 3 Pachucas. Gypsum and ferric 
hydroxide are precipitated by adjusting pH to 3.3 to 3.6 with lime and ammonia. Ura- 
nium is precipitated with ammonia at a final pH of 6.8 to 7.0 

however, have not exceeded 1 per- 

cent. The good recovery has been 

achieved by maintaining approxi- 
mately 60 percent thickener underflow 
densities and as much wash as can be 

handled by the IX circuit. No. 4 thick- 
ener wash solution is made up of IX 

low nitrate barren solution which is 
sometimes diluted with fresh water, if 

found necessary, to reduce ferric iron 
concentrations. In practice, proper ore 
blending will accomplish the same 
purpose and is done whenever pos- 

sible. 

Thickening and Tailing 

The CCD circuit consists of four 
60- by 12-foot thickeners. Underflow 
pulp is diluted from 60 percent to ap- 
proximately 20 percent solids and re- 

pulped between each _ thickening 
stage. The repulping step. was found 
to be mandatory as the pulp flocs 
formed by the use of Separan carried 
soluble values through to tails if not 

thoroughly broken down. 

Thickener underflow pumps are 6- 
inch Dorreco, duplex, low-pressure 
diaphragm type equipped with Reeves 
Drives. Stroke length is left constant. 

Speed is regulated to adjust flow 

rates. 

Tailings are pumped through 4-inch 
hoses and 4 or 5-inch wood-stave 

pipes to a 50-acre tailing pond located 
about 1,000 feet south of the plant. 
Densities vary from 20 to 50 percent 
solids. There has been no trouble with 
the lines sanding. The wood stave 
pipe is banded with PVC covered 
wire to minimize corrosion should 
leaks occur. All tailings are im- 
pounded including the solution. 

Clarification 

The ion-exchange feed solution pro- 

duced by No. 1 thickener overflow 

is as clear as can be expected. The 
colloidal slime fraction is difficult to 
filter out. A conventional leaf clarifier 
was installed to remove colloidal 
slimes but was found to be a major 

ELUTION SEQUENCE 

Description of Destination of Column 

p Column Influent FE fluent 

Water Rinse 

Water Backwash o low nitrate barren tank 

Recycle Eluate lo IX pregnant feed tank 

(E-1) 

Recycle Eluate ) iron, calcium, and UgOs 
(E-1) wrecipitation section 

» iron, calcium, and U,0s Fresh Eluate n 

(E-2 precipitation sectior 

Fresh Eluate lo eluate recycle tank 
(E-2) 

5 percent H2SO: To eluate recycle tank 
Rinse 

Water Rinse To eluate make-up tank 

rIME PER ELUTION CYCLI 

next column (on loading cycle) 

Approximate Rate of Flow Time 

Volume Column Influent Consumed 

4,500 gallons 

1 wn 

300 gallons per min 15 minutes 

gallons 200 gallons per mi 60 binutes 

2,070 gallons 57 gallons per mi 36 minutes 

) gallons 57 gallons per mi 105 minutes 

)00 gallons 57 gallons per mit 35 minutes 

»,925 gallons gallons per min. 121 minutes 

1,165 gallons gallons per min, 30 minutes 

1,870 gallons gallons per min 60 minutes 

462 minutes — 7 hr. 42 min. 
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problem as well as expense. Clarifica- 
tion, even of liquor that was visually 
clear, was found to be necessary for 
IX feed due to the fineness of the 

resin which acted as a filter and 

formed an impervious layer on top of 
the resin in the columns. The finer 
fraction of the resin was replaced with 
plus-40 mesh material. Unclarified 
solution is now fed to IX. Slime ac- 
cumulates ail through the bed, some 

is carried out with the barren solution, 
the rest is backwashed out through 
the top of the column after each load 
( ycle. 

lon Exchange 

Ion exchange is accomplished in 

four 8- by 15-foot columns. Each 
column is equipped with a bottom 
distribution piping system on top of 
which is a bed of sized gravel and 
sand. The strong-base anion-exchange 
resin rests on the sand and occupies 

a 270 cubic-foot space up to the up- 
per distribution piping. The resin is 

loaded with uranium as a uranyl sul- 
phate during the adsorption cycle. 

Pregnant, ion-exchange feed solu- 
tion is known to contain uranium ions, 

in at least four different forms, these 
are: the uranyl cation (UO,+-+); 
un-ionized uranium sulfate (UO,SO,); 
a divalent uranium complex 
(UO,(SO,),)—-2]; and a tetravalent 
uranium sulfate complex 
UO.(SO,),)—4]. Depending upon 

the amount of free acid and concen- 

tration of sulfate and bi-sulfate, ferric 
iron and other competing ions, the 
resin usually adsorbs from 2.5 to 

t pounds of uranium per cubic foot. 
During the loading cvcle there are 

DRUMMING of yellow cake requires little attention. Wet pellets are formed by ex- 

three columns on stream. The lead 
column receives the solution at the 

top under it is forced 
through the resin bed, then flows out 
through the bottom distribution pipes 
and up into the top of the next suc- 
ceeding column on stream. Pressure 

drop through the column is an indica- 
tion of the permeability of the resin 
bed. Pressure drops should be on the 
order of 15 pounds-per-column. Flow 
rates in general are conceded to be 5 
or 6. gallons-per-minute-per-square- 
foot of column cross-sectional area. 

To date it has not been possible to 
attain more than 6 _ gallons-per 

minute-per-square-foot without  un- 
reasonable pressure development. 

Periodical uranium analysis of the 

effluent and comparison with the feed 
solution, using barren solution as a 
standard, establishes the degree of 
load in each column at any given 
time. In practice a column is con- 
sidered to be loaded and ready for 
elution when the uranium content of 
the influent and effluent of the lead 

column are equal and the second 
column in line shows a break through 
of perhaps 10 percent of the uranium 
content of the IX feed solution. The 
third column strips nearly all of the 
remaining uranium from the solution, 

producing an almost barren effluent 

pressure, 

Elution Cycle 

After a column is loaded it is rinsed 
with water. The rinse water displaces 

most of the solution which continues 
on through the next succeeding col- 

umns. After rinsing, the column is 
backwashed. This step is accomp- 
lished by the addition of 200 to 250 
gallons-per-minute of water through 

truding concentrate filter cake through a screen; pellets travel on steel conveyor through 
Proctor Schwartz drier. Dried pellets are screw conveyed to drums 
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the bottom distribution pipes. The 
resin bed is raised, loosened and re- 
sorted. Slime particles are carried up 

ward and out with the backwash 
water. Fine resin has a tendency to be 

carried out in the ascending stream if 
the velocity is great enough. The 
backwash stream is run through a 
100-mesh screen to trap any fine 

resin carried out of the column. 
After the backwash has been com- 

pleted the actual elution begins. Am- 
monium nitrate is used as the eluate. 
The eluate is made up from nitric acid 
neutralized by anhydrous ammonia to 
achieve the nitrate content. Excess 

nitric acid is added to maintain the 
proper acidity. 

Eluate strength has varied from 50 
grams-per-liter of nitrate and 25 
grams-per-liter of acid to 30 grams- 
per-liter of nitrate and 25 grams-per- 

liter of acid. Curves have been made 
of the elution cycle to determine op- 

timum operating conditions. 

The first eluate added to the column 
is pumped from the recycle eluate 
tank. This liquor contains from 1 to 2 
grams-per-liter of uranium. It is added 
through the upper distribution pipe 
manifold, just above the top of the 
resin bed, and percolates downward. 

Flow rate varies from 30 to 60 gallons- 

per-minute. The first bed volume, ap- 
proximately 2000 gallons, is sent to 
the IX feed storage tank. This solu- 

tion contains practically no acid, 
nitrate or uranium. As values begin 
to appear the effluent is sent to a con- 
centrated eluate storage tank. 

The curve taken from these eluate 
flows is very interesting. The ura- 

nium and acid curve start up together, 
very steeply, from 1 or 2 grams-per- 
liter to 20 or 25 grams-per-liter. The 
nitrate curve lags by some 1,700 to 
2,000 gallons and then it too rises 
abruptly as the nitrate requirements 
of the resin are nearly satisfied. The 

uranium curve drops almost as steep- 

ly as it rose until it is down to 4 or 5 
grams-per-liter at which time it tapers 
off gently to the end of the elution. A 
typical set of curves are presented 
with this report. 

The most concentrated portion of 

the eluate reports to precipitation 

storage. The next step is fresh eluate 

to precipitation and then fresh eluate 

to recycle. This fresh eluate to recycle 

step insures a concentrated 

eluate to be precipitated. The last 

steps are acid rinse and water rinse. 

The acid used is sulphuric. The func- 

more 

tion of the strong acid rinse is to help 

regenerate the resin after each elution 

by removing interfering ions from 

sites which could be occupied by 
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uranium when the column is put back 
on load stream. 

Rohm and Haas, Amberlite 400 
anion resin is used. The nitrate capac- 
ity of this resin is about 4.2 pounds- 
per-cubic-foot. When a newly eluted 
column first goes on stream in the 
number three or final position, the 
first 10 bed volumes, approximately 

20,000 gallons, of effluent has a fairly 
high nitrate content. This portion of 
the barren solution is split out of the 
stream and reports to a storage tank 

where it is added gradually to the 
pulp tailings as a wash. Nearly all of 
the low nitrate barren solution is 
added to No. 4 thickener as wash. 

Concentration ratio achieved in the 
IX step is approximately 20 to | 

under average conditions when the 

IX feed is assaying 0.5 or 0.6 grams- 

per-liter in uranium. 

Precipitation 

The concentrated eluate is pumped 

at the rate of 20 or 30 gallons-per- 

minute to the first of three 6- by 4- 

foot Pachucas. A 20 percent lime 

slurry is added to the first and second 
Pachucas. The lime is added to the 

first by hand valving, the second by 
means of an automatic controller- 
recorder pH meter. The third Pachuca 

receives gassified ammonia regulated 

by another controller-recorder pH 
meter. Final pH in the third Pachuca 
is 3.3 to 3.6. The lime slurry pre- 

cipitates as gypsum and also pre- 
cipitates nearly all of the iron as a 
ferric hydroxide. 

The overflow from the third Pa- 
chuca reports to a 12- by 8-foot thick- 
ener. The thickener underflow is 
pumped to a 4- by 3-foot stainless 
steel, drum filter. The cake is re- 

pulped and returned to No. 1 agitator 

in the main leach circuit. This cake 
usually assays 1 or 2 percent uranium. 
The filtrate is returned to the iron 

thickener. The overflow from this tank 

forms the feed for the second bank of 

three Pachucas for UO, precipitation. 

added to the first 

manually and to the last by another 

automatic controller-recorder. Final 

PH is from 6.8 to 7.0, completely pre- 

cipitating the uranium. The overflow 

from this last Pachuca is thickened 

heated to approximately 90°C., again 

thickened and then filtered on another 

4- by 3-foot drum filter. This filter is 

equipped with a roll discharge. Fil- 
trate reports to one of two eluate 

makeup tanks. 

Ammonia is 

The filter cake averages 50 percent 
solids, but seems quite dry. It is 

dropped through a chute to an ex- 
truder which is part of the Proctor 
and Schwartz drier. 
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Drying and Packaging 

The Proctor and Schwartz drier is 
heated by steam to 280 or 290°F. It 
is equipped with a variable speed, 

punched, | stainless _ steel 
which transports the *%4,-inch  ex- 
truded pellets slowly through the dry- 
ing chamber. Blowers circulate the 

heated air which is sent through a 
water-washed rotoclone before being 
discharged to atmosphere. After leav- 
ing the drier, the yellow cake is con- 
veyed by a series of screw conveyors 
to steel drums. Before entering the 
chutes leading to the drums it is 
forced through a M-inch screen. The 
drums are hooded. Dust loss is 

negligible. 

The drums of concentrate are 
sampled and the moisture taken. They 
are then weighed, numbered and 
sealed. They are shipped in less than 
50-drum lots to the AEC at Grand 
Junction, Colorado, by truck. 
The final concentrate grade, re- 

ported as U.O,, although the precip- 

itate is ammonium diuranate, must be 
75 percent to avoid penalty. There 
are also several maximum impurity 
percentages that cannot be exceeded 
witheut penalty. 

conveyor 

Manpower Requirements 

There are a total of 80 men on the 

payroll distributed as follows: 

Administrative, Office and 
Warehouse 

Mine 

Scale House 
Laboratory 
Miscellaneous 
Mill 

The mill crew proper consists 

Treats 7 tons-per-manshift 

four complete shifts of six men per 
shift under the supervision of a shitt 
boss. The men work 42 hours-per- 
week. The maintenance crew is com- 
posed of 6 mechanics, two electricians 

and two carpenters. These men are 
working 48 hours per week under the 
supervision of the Master Mechanic. 

The crushing plant is operated by 
two men, six or seven shifts per week. 
The yard crew is composed of two 
men. There are three sample prepara- 

tion men and three men on the bull 
gang. This makes a total of 63 actual 
jobs at the plant. The other 7 men 
are relief to fill in the work week. As- 
suming a normal production of 440 
tons-per-day, 7 tons-per-man shift is 
being processed. 

This plant is equipped with quite 
a number of instruments. There is no 
doubt about the desirability of auto- 
mation when present day labor costs 
are considered. But, the instrumenta- 
tion incident to automation should be 
kept as simple as possible and still do 
the job. For instance, a simple float 
actuating a mercoid switch is much 
more trouble free than a set of elec- 
trodes. If air controls are to be used, 
the operator will find it necessary to 
install oil filters, dessicators and a 
separate receiver for instrument air 

in the plant. 
In conclusion I would like to ex- 

press my appreciation for the kind as- 
sistance of the following people in the 
preparation of this presentation: 

Mr. R. R. Porter, Consulting Metal- 
lurgist; Mr. R. B. Fulton, Manager- 
Dawn Mining Company; Mr. Paul 
Stucker, Mill Foreman; and Mr. Wm. 
Darlington, Chief Chemist 

Tue Eno 

CCD CIRCUIT consists of four 60-by 12-foot Dorr thickeners; using Separan, under- 
flow densities of 60 percent have been maintained; load is usually controlled by ad- 
justing speed rather than stroke of diaphragm pumps handling underflows. 
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LZK-i-p ROCKER SHOVEL LOADER looks surprisingly like the Eimco 12-B Rocker 

Shovel which was the first loader of this type In the world. Note the interested spectators 

this model mine somewhere in the Soviet Orbit 

Mucking Out Behind the Iron Curtain: 

Soviet Machines and Mining Methods 
Complacency and smugness of the Free World received a deep shock 

from the recent Soviet launching of Sputniks 1 and 2. An even greater 
shock has been the realization, too late, that the Russians had carefully 
documented their plans and progress for the Satellites in the June 1957 
issue of the Soviet amateur radio journal. Copies of the magazine were 
available but no ome in the Free World had the foresight nor the desire 
to translate it into English. 

To prevent a repetition of this oversight, the Editors of MINING 
WORLD commissioned Dr. George Rosu to make an immediate search for 
and translation of all articles, both in Russian and Satellite technical pub- 
lications, dealing with the mechanization of the Soviet Orbit mining 
industry. 

What about Russian mine mechanization? 
In this first article a review of the Soviet system under which mining, 

and all industries, operate, is given. Also a report of mining equipment 
and practices. A special table summarizes mechanical loading equipment 
in the Free and Iron Curtained Worlds. 

A second article will detail some Russian claims as to shaft sinking 
machines and records. 

By DR. GEORGE ROSU 

The working conditions of the 
Soviet mining machine industry dem- 
onstrate how true is the accepted 

maxim that the function creates the 
organ. Soviet mining, particularly of 

non-ferrous ores, is neither sufficiently 

Dr. Rosu is a well-known writer on inter- 
national affairs who has made many contri- 
butions to leading oil journals. Documenta- 
tion for this special mining report was 
gathered by him from Soviet, Satellite, and 
European sources. 
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developed to need full-scale mechan- 

ized operation nor does it produce 
for a competitive market. Its main 
function is to fulfill Plan production 
quotas set by the Government. Plan 
fulfillment, however, is a quantitative 
order given to production units for 
which considerations of technical and 
economic efficiency play a secondary 

role. Success in planned production is 
assessed by quantity, not by the para- 
mount yardsticks applied in a com- 
petitive climate, namely, quality and 

lowest production costs attained under 

the most favorable conditions of socia 

welfare. 

In Russia the 
ferrous ores 

quantity of non 

produced annually — is 

planned to cover only the needs of the 

other planned production goals (al 

loys, machines, etc.). This conformity 

to Plan excludes the pl iv of the supply 

and demand law and, thereby, the 

pressure for continuous adjustment to 

market conditions 

Under these circumstances, mech 

anization of mining operations is a 

planned and restricted activity. It may 

develop only at the pace permitte d by 

through Plan of 

tools, technicians, electric 

power, etc. and not at the pace set by 

competitors. No 

the opportioning 

machines, 

mining 
however primitive its operation and 

high its production costs—is ever 

priced out of the Soviet market by 

another highly mechanized and ef- 

ficient mining concern. Price differ- 

ences, realized over and above the 

planned production costs (as ‘profit’ 

does not exist under the Soviet system, 

either as a concept or as economic re- 

sult), are collected as budgetary 

revenue. In turn, losses sustained by 

primitively worked mines are com- 
pensated from the State budget. Prices 

ot metallic ores are recondite averages 

concert 
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arrived at through this triangulai 

arithmetic. 

Mining Not Competitive 

As self-financing is excluded unde 

the Soviet economic rules, the man- 

ager of a mine may mechanize opera- 
tion only to the extent permitted by 

Plan directives and budgetary ap- 

propriations specifically earmarked 

for this purpose. Conversely, the 
manager is bound to accept whatever 

tools, machines, etc. are supplied by 

the distribution center, regardless of 

their quality and fitness, simply be- 
cause this is his sole supply source 
Briefly, the Soviet mine manager—un 
like his Western counterpart—is not 

worried that competitive costs may 

force his enterprise out of existence 

little concerned with acquisition of 

high capacity combination machines 

nd even less so with operation dive: 

sification 

As in almost every walk of Soviet 

life, so also in the mining machine 

domain there are genuine shadows 

ind feigned lights. But dearth of gen 

uine information makes it difficult to 

separate the wheat from the chaft 

i.e. to assay what is actual achieve 

ment and what is merely claimed 
merit 

It is true that the newer tendency 

n the Soviet technical literature is to 

disclose more about their Own ac hieve 

ments and errors, and to speak more 

objectively about foreign discoveries 

and performances. If we lend cre- 

dence to an official statement pub- 

lished some time ago in Pravda, the 

era of boosting the Soviet “techno- 

logical morale” by tacitly overlooking 

whatever good and original the West 

thought or did—which was a law un 

der Stalin—has now come to en end 

Nonetheless, the old and deeply en 

trenched habit of praising ever) 

Soviet achievement as unsurpassed, 

and of looking down at the “unpro 

gressive capitalist technology” has 

not faded away altogether. 

Viewed from the practical angle 
however, the difference for the West 

between the old and the new era is 

not impressive. Formerly, Western 

ideas and models were used ad libitum 

without acknowledging it, or reveal- 

ing the source. Conditions have now 
so changed that “borrowing” from the 

West is not only encouraged and 

facilitated but quite often admitted. 

In the newly inaugurated era—of- 

ficially labeled as economic competi- 

tion with the West—scientists and 

technicians are also called upon to 
attain Soviet supremacy in their fields 

of endeavor. Western achievements 

have thus become instrumental in 
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Sales Pitch From the Soviet World 

This is a reproduction of a page from a sales brochure detailing the 

advantages of the Centrozap LZK-1l-p Rocker Shovel Loader. Visitors 

at International Industry Fairs in Asia and Africa are urged to buy 

made-behind-the-curtain-machinery of all types. 

ROCKER SHOVEL LOADER 
LZK-1-p 

The speedding of different operations in mines requires mechanisation of the most 
labour absorbing activities, especially loading, an increase of man-power to speed 
loading being mostly impossible in limited underground space, where it would 
interfere with hygiene and labour-safety regulations. 

The Rock Shovel Loader LZK-1-p solves this problem in most cases. 

The results attained till to-day indicate that this machine fulfils its duties most 
effectively, playing an important part in mechanisation of loading — one of the 
heaviest duties in mining. 

This machine belongs to the group of loading shovels and has been especially 
designed in for loading rocks horizontal and sloping underground galleries, mine 
tunnels etc. of at least 2.40 m height. It can be used in iron ore mines and on the 
surface as well, 

Fhis machine has many special advantages, such as small overall dimensions: owing 
to it the machine requires minimum space for handling, being bled to work in 
difficult conditions. Moreover, it is marked with maximum compactness of structure 
elements, high grade of used materials and accurate assembly. 

The loading cycle starts. by linking an empty tub to the loader placed at acertain 
distance from the cuttings, tramming the unit to the cuttings, attacking afterwards 
the excavated product with the dipper lowered to the ground. 

While the dipper is rooting {nto the heap, the operator jibs it with a quick up and down 
oscillating motion by means of the hoisting lever, thus obtaining very compact dipperfuls. 
When the dipper is filled to capacity, it is being hoisted and at the same time the ceadle rolls 
back until the dipper is discharged into a tub 
After discharge the unit moves back, then it takes run again, and with the lowered dipper 
starts another cycle. 
According to the size of broken material ard to the operator's skill, a tub of 1 cub. m 
capacity can be filled in 6 to 7 bitings. The projection distance of cuttings from the dippers 

is controlled by the lever 

To ensure continuous 
work, a good supply of 
tubs should be organized 
Apart from front loading, 
a side loading is also pos- 
sible 

One of the advantages of 

the machine is the fact, 

that the dipper with su- 
perstructure can swing to 

the right or left up to 30° 
from the track axis, which 
allows to sweep the bLro- 

ken material from both 

sides of the track, thus 

increasing the front of 

Icading 

The Rock-Shovel Loader 

consists of three essential 

units: wheel undercarria 
ge, superstructure with re- 
volving device, cradle 

with dipper. 
Furthermore, the loader 
comprises following ele- 
ments as Component parts 

of these three unfts: travel 
engine, travéHing wheel 

drive gear, hoisting engine, capstan with reduction gear and chain for the lowering and 

hoisting mechanism, a centering device, a self-acting coupling device and steering levers with 
compressed air tubes 
Both the undercarriage and the hoisting device are driven by {wo identi ated ttlesahangeable 

air engines. These are 5-cylinder piston star expansion engines with alternate direction of 
rotation 

The wheel gauge is adjustable from 470 tu 650 mm. 
The Rock Shovel Loader LZK-1-p has several remarkable advantag: s which place it among the 
most efficient machines of this type. Its outstanding features are the possibility of using it for 

any kind of crushed material, a closed, rigid and compact construction, short body and small 
overall dimensions, its quick action, simple and easy service. Furthermore. it can be usend a% 
a locomotive for shunting tubs. 

SPECIPICATION 

. 0.2 mt 
2-60 m'/bour 

: 222 
70650 m 

12 HP eeck at 650 rp. m., 
3-5-7 atm. 

- » , Untreaspert ° 
Maximum height in working position: . 

o » (© transport e 
Weight of machine: . 
Travelling speed . ° 
Maximum losding weight: 

S@rce ExPoORTERS: 

CENTROZAP 
PRIEOSIEBIORSTWO PANSTWOWE 



Table No. I 

Details of Soviet-Built Scraper Hoists 

precipitating Soviet 

technical progress. 
initiatives for 

Technology from the West 

East European scientists seem to 
fare less well in this respect. There is 
little more illustrative of the practices 
prevailing in those countries than a 
“letter to the Editor” (unsigned but, 
obviously, written by an engineer), 
published in the Hungarian daily 
Nepszabadsag (Budapest) of Decem- 
ber 27, 1956. Because of their rare 
documentary value, these two para- 
graphs of this letter will be quoted 
verbatim: 

“Our technical intelligentsia could 
not be entirely sealed off from the 
West during the past years (i.e. prior 
to the uprising of October 1956) be- 
cause it was through technical litera- 
ture and periodicals that they main- 
tained a constant contact with the 
Western world which was continu- 
ously vilified by our former politicians 
who never distinguished between 
politics and science. 

“The technical literature and peri- 
odicals of the Western world— 
condemned to death by our politicians 
—were indispensable because they 
were the source of the majority of our 
‘original innovations’; and because it 
was from these sources that our ex- 
perts learned, and became acquainted 
with many achievements of the tech- 
nical progress. Perusal of Western 
mining periodicals enabled them to 
realize that they had been left far 
behind in technical research and the 
development of machines. Our experts 
compared the technical papers of the 
two worlds which were opposed to 
each other—or rather set against each 
other by our politicians—and easily 
discovered the contradictions and un- 
truths in which these politicians 
wanted them to believe.” 

Mr. Khrushchev's Speed Up 
The “new era” began in the Soviet 

Union with the issuance of the “tech- 
nical theses” on July 11, 1955 that 
directed the scientists and technicians 
to modernize the Soviet industry, and 
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Two Drums Thre 
Electric 

e Drums 

to prepare it for the automation age. 

For this purpose, they have been ad- 
vised to follow closely the technical 

progress and discoveries made in the 
West. A vast network of technical 
information centers and of libraries 
supplied with Western — technical 
literature is being set up. 

This initiative was given a new 
impetus by Nikita S. Khrushchev’s 
reform of last April which aims at 
uprooting the age-old Russian bu- 
reaucracy, and at decentralizing in- 
dustrial management. In the reformed 
organization, the key managerial en- 
tity is no longer the Ministry in Mos- 
cow but the State Economic Council 
(Sovnarkhoz) attached to each of the 
105 economic administrative regions 
into which the Soviet Union is now 
divided. Each Sovnarkhoz is endowed 
with a technical information center, 
supplied by a central distribution au- 
thority in Moscow, with translations 
of all important discoveries and 
patents published in the West as well 
as of the main reports printed in 
Western technical journals. 

This well-organized gold mine of 
Western ideas, discoveries, experi- 
ence, blueprints of machines, and of 
general technical documentation pre- 
pared to be distributed to the smallest 
economic entities—even to plant man- 
agers—will certainly afford many a 
short-cut and speedier progress in the 
Soviet machine manufacturing. As in 
the past, there will be no restriction 
in using Western patented discoveries 

and, of course, no licensing fees will 
be paid for them. The past sporadic 
“borrowing” has now become a Gov- 

ernment business. Seen from this 
angle, the “competitive coexistence” 
era looks like a game at which, tails 
or heads, the Soviet Union wins. 

Reports from Europe indicate how 
fast and successful this “pirating” of 
Western reports and ideas has been 

in the field of the geological sciences. 
It is reported that the Russian State 
geologists have available to them 

about 4,500 very carefully indexed ge- 
ological papers annually. In addition 
an excellent system rapidly provides 

lengthy abstracts on Western articles 

It is not unusual for up to 25,000 

copies of outstanding Western ge- 

ological works to be printed and dis 
tributed free or at a minimal cost to 

geologists and prospectors throughout 

the Union. 

Surely the same speed-up and dis- 
semination system is underway in re 

gard to technical publications dealing 
with the mining and metallurgical 
industries. 

Underground mining is, in general 

a highly mechanized operation, ex- 
cept where labor is cheap. In_ the 
Soviet Orbit there is no pressure com- 
ing from organized labor for higher 

wage rates and social benefits or: 

shorter hours that may 
prompt a mine manager to attempt 

saving in costs through the use of 

machines; depletion and the need to 

mine low-grade ores is no incentive 

for mechanization either as cost dif- 

ferences are—as mentioned before 

covered from the budget. A_ full 

mechanized mining operation is a very 

complex and costly undertaking for 

the countries of the Soviet Orbit. The 

large capital demanded for this pu 
pose represent too big a bite into the 

limited investment funds they are able 

to accumulate annually. Besides 
these funds are mortgaged in advance 

for defraying higher priorities. 

working 

What Mining Methods Used? 
In 1954 nonferrous and rare metal 

mining broke down into the following 

methods: open stopes 31.1 percent 
(including room and pillars, 18.9 in 

flat dipping beds); shrinkage stopes 

16.3; filled stopes, 10.3; top slicing, 

19.4; sub level caving, 5.2; under cut 

caving, 17.4 (including block caving 

with long blast holes, 11.9 and block 

caving, 5.5); and other methods, 0.3 

It is officially urged to replace 

wherever possible, the more expensive 
room-and-pillar and cut-and-fill meth- 
ods through “stepwise” stoping. The 
latter is more adaptable for the older 

mines operated in those countries 

with narrow tunnels, small shafts, and 

primitive ventilation. In such mines 

it is far more expedient to increase 

the mechanical security of the exist- 

ing tools than to start mechanizing 

the operation 

As in every other domain of ac- 

tivity, the Plan also sets targets for 

mining mechanization. The annual 

targets are based on the capacity of 

the machines and tools in serial pro- 

duction at that time that may be sup 

plied to mines. Long-range mechan 

ization planning is based on the 
probability of constructing, at a cer- 

MINING WORLD 



tain date, a number of serial machines 

or of new types of mining machines. 

Soviet Machine Shortcomings 

No less an authority than Professor 
A. O. Spivakoskyi had this to say last 

vear about the subterranean trans 
portation installations in Soviet mines. 

Among the shortcomings and _ low- 

quality products he quotes the quick 

wearing of the sprocket chains and 

of the sprocket wheels which cause 

frequent breaking of the chain con- 

veyors. The chains’ useful life is less 

than six months, and that of the cars 

even shorter. Dust and moisture tight- 

ness for most of the transportation 

machines leaves much to be desired 

is the 

apparently succeeded inh producing t 

Soviet technicians have not 

good dust and water tightness svstem 

The same is true about the roller bea 

ings of the belt conveyors which lack 

protection against dust and moistur 
About 

ments: 

standardization he com 

“There is, at present, a wide vari- 
ety of types of transportation instal- 
lations used in our mines that compli- 
cates operation, and renders difficult 
the supply of spare parts and the re- 
pair. Too many models of installations 
are being produced in too many 
plants. It is necessary to specialize by 
plant the production of a single type 
of machine or implement, and apply 
the standardized profiles in their mass 
production. 

“Modernization of the existing sub- 
terranean transportation installations 

and the construction of new machine 
types should be undertaken, and be 
based on the most advanced technol- 
ogy and models built at home and 

in the West. First and foremost, the 
service life of mining machines should 
be bettered and lengthened, respec- 

tively, through use of the lightest, 
most resistant and anti-corrosive met- 

als and alloys, and the mechanical fin- 
ishing of the spare parts should be 

improved through use of the thermic 

steel processing method.” 

Research and construction in min 

ing transportation is limited mainly 

to solving partial and local proble ms 

and to liquidating bottlenecks. As of 

ficially admitted, this sector needs 

radical improvements. This could be 
achieved through a national program 
in which there would be collaboration 

among the main scientific research in- 
stitutes, as well as the projection, 

drafting, and 
organizations. 

mining construction 

In East European countries, the 
situation is worse than in the Soviet 
Union. Some of them admitted that 
they were unable to duplicate West- 
ern models because of lack of properly 
tooled plant capacity and of the un- 
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WUP-20 PNEUMATIC HAMMER DRILL with air-water flushing mounted on a 
PWU-5L airleg pictured in a Soviet Orbit demonstration mine. Weight of drill is re- 

ported as 49.6 pounds and the airleg 47.4 pounds 

satisfactory level of research done in 

this sector. 

Loading and transportation of both 

ore and waste as well as backfilling 

and tamping in the metal mines of the 

Soviet Orbit are done overwhelming- 

ly manually. The rather primitive 

mining methods restrict the use ot 

belt, flight, shaker, and duckbill con- 

veyors to spotty operations. Trans- 

portation of ore from the working 

face often is done by wheelbarrows 

and by manhandled cars. These 

methods require a large manpower; 

thus, the overall efficiency is low. 

Slushers and Scrapers 

Slushers have been introduced in 

Soviet metal mines on a larger scale 

only since 1950; in Eastern Europe, 

however, they are still being used on 

an experimental basis. 
Outstanding Soviet-built 

slushers are the following types: LU- 

15 and B-10, powered by motors of 
10.9 horsepower; the disassembling 

C-3 and M-20 types with two drums 
and 27.9 horsepower motors; and the 
C-25 with three drums and a 29.9- 
horsepower motor. The most power- 
ful Soviet slusher—apparently not yet 
in mass production—is powered by a 
61-horsepower motor. (This compares 
unfavorably with Western-built slush- 

ers with 125- to 150-horsepower elec- 
tric motors pulling scrapers of 4.5 to 
6.5 cubic yard capacity.) In current 
Russian practice, however, mostly 
“baby” slushers are used with 8- to 15- 
horsepower, compressed air driven 

motors; their usefulness is, knowingly, 
limited to loading floors without exces- 
sive faulting, as well as to small mines. 

among 

Details on Soviet-built scraper 

hoists are listed in Table No. I. 

Soviet-built scrapers vary in size 
and capacity to suit ore weight and 

fragmentation, as well as the haulage 
track. Their capacity is proportioned 

to the hoist (8 to 25 horsepower), the 

car content, (maximum 1.3. cubic 

vards) and the small stopes. It varies 

between 0.6 and 1.3 cubic yards. 

Practically all scrapers in use at pres- 

ent are of the open-bottom type. For 

fine grandular material the box scraper 

is used; for larger lumps, the hoe 
scraper with the back-plate shaped in 
angle or arch. 

Soviet technical periodicals urge the 

construction of scrapers cast of man- 

ganese steel or even special alloy 

steels because their useful life is sev- 

eral times longer than that of welded 
scrapers, while their cost is 10 to 15 
percent lower. But there are very few 

cast scrapers in use, and the annual 
production quota is modest. There 
have been some critical articles pub- 
lished in Soviet newspapers and pe- 
riodicals to the effect that the scrapers 
are not resistant enough, and that 
their weakness was the cause of a low 
efficiency in loading operations. 

Data on operational results with 
slushers in the Soviet Union is scanty, 
but here are some illustrative details 
on scraper operations attempted in a 

Romanian primitively organized metal 
mine at Baia Mare, with narrow stopes 
and equipped with sliding chutes 
lined with oak planks. Although per- 
taining to a single operation in one 
country, these details are, nonetheless, 
relevant to a great extent for the whole 
Soviet Orbit. 
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The results refer to five slushers op 
erated in 1956 on haulage distances 

of up to 150 feet. The machines wer 

of Romanian manufacture, built after 

the models of Soviet slushers LU-15 

and B-10, powered by 10.9- and 20 4 

horsepower motors, respectively \c 

cording to official reports, cable break 

ing during the first weeks was so 

frequent that the results attained were 

below the lowest level known. Small 

capacity scrapers and_ insufficiently 
powered hoists hampered haulage of 
lumps larger than 10 inches. Although 
up to four loaders were concentrated 

for service, the slushers’ capacity 
could be used only between 12 and 26 

percent due to frequent repair of 
cables and sliding chutes, of bottle- 

necks in mine car handling, as well as 

lack of sufficiently trained manpower 
These are the operational results re- 
corded in this experimental slusher 

operation 

Table No. Il 
Average Monthly Efficiency of Slusher 

Operations at Baia Mare Mine in 
Roumania 

Table No. IIL is a catalog of out- 

standing types of loading machines 

built by the world’s leading manufac- 

turers. The Soviet Union and Romania 

which are understood to specialize 
in mining machine construction in the 

Soviet Orbit—are listed with several 

types of self-propelled loaders. Fur- 
ther East European countries—such as, 
Czechoslovakia, East Germany, Po- 

land, Hungary, even Bulgaria—are 
trving to produce their own loading 

machines that are more often than not 

versions of Soviet models. 

The Seviet Union produces several 
tvpes of heavy-duty loading machines, 

such as, revolving shovels, excavator- 
type shovels, and mobile loaders, with 

gathering arms. For men- 

tioned earlier, these loading machines 
are being used, as a rule, in coal min- 
ing, and only subsidiarily in metal 

mining. The clearance dimensions, 

power, and official performance rating 
of these machines are listed in Table 

No. III. Here are some additional 

notes on their characteristics and be- 
havior, as well as whatever informa- 
tion is available on their actual per- 
formances, 

Three types of revolving shovels 
are being mass produced in the Soviet 
Union: the PLM-3, PLM-5, and the 
EPM-1. A fourth type, the PL-2 which 

reasons 
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is an improved version of the PLM-8, 
is not yet mass produced. These four 
loader types are distinguished from 
similar Western machines more by 

some construction details than by the 

underlying principle. All four are 
suitable for higher profiles (from 80.7 

to 106.3 inches) and are powered by 

two, 4- to 5-cylinder, star-connected 

electric motors. Power consumption is 
about one-fifth of that used by air en- 
gines performing the same mechanical 

work (approximately 0.5 kilowatt hour 
for loading 1.3 cubic vards of broken 

rock). 

The two types of revolving shovels 
manufactured in Romania are the 

ACP-Petrosani and the UNION Mi-1 

(which, incidentally, looks like a copy 

of the EIMCO 12-B built by the 
Eimco Corporation of Salt Lake City, 
Utah). Both are driven by the same 

types of motors used to power the So- 

viet-built PLM-3 and PLM-5. 

The high performance listed for the 

UNIO Mi-l is, for the time being, a 

mere theoretical claim. This self-load- 

ing machine had to be withdrawn 
from operation last year because the 
materials used in its construction had 
been below specifications, and_ this 
caused frequent breakdowns and 
other accidents. The main complaint 
was directed against the chains hoist- 

ing the dipper that were of sub-stand- 

ard quality. 
The two Romanian machines are 

suited for exceptionally small working 
clearances. Most of the other East 
European countries are concerned 

chiefly with developing mobile loaders 

of similarly small dimensions. Their 
common impediment, however, lies in 

the insufficient power available for the 
thrusting and operating mechanisms, 

as well as the fact wearing-out of the 

dipper. 

The LZK-1l-p Rocker Shovel type 
of Polish manufacture is being used in 
coal mining but is suitable also for 
ferrous mining, as well as for surface 
operation. 

In the category of rapid mucking 
machines, the Soviet Orbit is rather 

weakly represented. The recent tech- 
nical literature of this area discusses 
the “Westfalia” rapid loader, manu- 

factured in West Germany, as an out- 
standing machine, well-suited for the 
Orbit’s mining conditions, both  be- 

cause of its performance and its small 
profile (only 75 inches high). Another 
advantage of “Westfalia” which is be- 
ing praised by Soviet periodicals is its 
capacious muck-plate which could ac- 
commodate up to three dipperfulls. 

The UeKE-3 dipper shovel devel- 
oped last vear by East Germany fol- 

lows closely in the path of “Westfalia.” 
Its height is only 62.8 inches, and its 
compactness renders it well-suited for 
mining conditions in the Soviet Orbit. 

Soviet Machines Like Others 
The  Soviet-built PM-2 dipper 

shovel is, truly, lower than “West- 

falia,” yet twice as long and much 
larger. It is powered by a single elec- 
tric motor, and its performance is offi- 
cially rated at double that of the West 
German machine. The PM-2 is built 
on the same principle as the Myers 
Whaley “Automat.” However, accord- 
ing to Soviet sources, it has a short 

useful life. 
There are two, Soviet-built, exca- 

vator type shovels of interest: the 
UMP-1 and the PPM-2. Both are 

track-mounted, powered by a single 
electric motor, and are being used 
mainly for tunnel excavation. 

In the category of self-loading ma- 
chines, the Soviet Union produces 
three types: the mobile loader with 
gathering arms S-153 model, the 
PMU-1, and the O-5s model with side 
scrapers, 

The track-mounted §-153, which is 

praised as a great achievement of So- 
viet techniques, has been built mainly 
for operation in coal mining. It is be- 
ing used, nonetheless, in non-ferrous 
mining, particularly in salt mining. Its 
officially rated performance of 115 
cubic vards per hour is, however, only 
one-eighth of that of its western coun- 

terpart, the Joy BU-1S8. 
The PMU-1 has been built for the 

special purpose of loading in inclined 

stopes up to 25°. It is a track-mounted 

machine, powered by three electric 
motors, and on its chassis are mounted 

booms for drilling machines. Also the 

PMU-1 is used mostly in coal mining 

where its performance has been offi- 

cially rated at 78 cubic yards per hour. 

It has been further claimed that dur- 

ing an experimental operation _ it 

loaded from a heading advanced 200 

feet per month, but no details are 

known about the geological formation 

in which it operated. 

The O-5s self-loading machine with 

side scrapers is powered by two 34- 

horsepower motors and, in spite of its 
large dimensions, it is relatively light 

(11,200 pounds). In the Soviet Union, 
the O-5s is used exclusively in coal 
mining with a claimed performance of 
90 tons per hour. The same machine 

type is constructed also in Bulgaria 
where it is used mostly for operation 

in metal mining. 

The officially indicated perform- 

ances of the Soviet-built mucking ma- 

chines listed in Table No. IV (last 

column) are claimed to have been at- 

tained in well-organized mine opera- 

tions. Such operations, are however, 

the exception rather than the rule, and 

it stands to reason that their actual 
performances are below this level. 

Tue Enpb 
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PLAN VIEW shows 70 drill holes used to prove up five ore 
vones. Old tailings discharge was at northwest corner, which 

led to deposition of coarsest, richest ore in Zone I 

How Jones & Laughlin 

Calculated Tonnage of 

During 33 years of operation Interstate [ron Com- 
pany deposited about 18,000,000 tons of wash iron 
tailing in a 200 acre pond at Calumet, Minnesota. The 
December 1957 issue of Mixinc Worwp described 
how J&L dredged this tailing and recovered shipping 
grade concentrates by spirals and flotation. After drill- 
ing and sampling the tailing pond here’s how the 
tonnage was calculated. 

Method of Calculating Tonnages: The row of holes 
in Section S-N has a horizontal east-west width of in- 
fluence of 200-feet (see shaded area on plan view). 
On the vertical section (below) each hole was as- 

signed an area of influence in accordance with Iron 
Range practice of assigning rectangular and _trian- 

Drilling. A two-man crew drilled most of the 
70 holes with a hand auger, pulling pipe and 
pulling and setting casing with a 29T churn 
drill. Deepest holes went to a little over 50 feet. 
In general, the holes were placed on corners of 

a 200 foot square. 

Use of Samples. Samples were assayed, 
checked for gravity (number of cubic feet of in- 
place ore per long ton), and then were used in 

laboratory metallurgical tests. 

Drilled, Sampled, and 

Hill-Annex Tailings 

gular areas for ease of calculation. Zones grade from 
richest (Zone I) to leanest (Zone V) 

Zone I. 

2.58" 133" 

17.4 

20 900" 
78,883 tons of crude. 

a. Square inches of area planimetered from vertical 
section. 

b. Feet per inch horizontally in vertical section. 
c. Feet per inch vertically in vertical section. 
d. Width of influence of line of holes (plan view). 
e. Cubic feet per long ton determined by labora- 

tory tests. 
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Pb-Zn-Cu: How Flotation’s Most 

Difficult Separation Is Being Done 

By FRANK W. McQUISTON, JR. 

Flotation of copper-lead-zine ores 
presents one of the most complicated 

problems in base-metal metallurgy. 
The problem is even more difficult 
when the copper, lead, and zinc con 

tent is sufficient to justify concentra 

tion into three separate products. 

These ores are justly referred to as 
complex 

Flotation problems in general are of 

geological origin. The characteristics 

of an ore deposit have a controlling 
influence on metallurgical practice. 

Any alteration on mineral surfaces is 

of greatest importance because flota- 

tion is a surface phenomenon. 
Selective flotation of sulphide lead 

zinc ores has been standard practice 
for many years. Unfortunately, this 
practice is not too often applicable 
to copper-zinc ores due to the similan 

floatability of copper and zine min 
erals. This is especially true when 
oxidation has caused dissolution of 

some of the copper. Bulk flotation, 

followed by separation of the copper 

from the zine, is commonly employed 
Selective flotation in three steps was 
in early practice on copper-lead-zin¢ 
res. This practice is seldom used now 

as the preferred technique is to selec 

tively float a bulk copper-lead con 
centrate with depression of zinc and 
iron followed by reflotation of — the 
copper-lead tailing for selective re 
covery of zinc from iron and othe: 
minerals. Separation of the copper and 
lead from the bulk concentrate is 
usually accomplished by one of three 
processes generally referred to as the 

cyanide, the sulphur dioxide, and thi 

dichromate methods. 
Lead-zine deposits are quite wide 

spread in the world and copper-zin« 

deposits are fairly common; however 
large deposits containing the three 

metals are relatively rare. A descrip- 
tion of the copper-lead separation flo- 
tation methods and results of several 

mining concerned — with 
milling copper-lead-zine ores follows 

operations 

The mining conducting 

three metal separations are: Buchans 
Mining Company, Newfoundland 

Canada; Idarado Mining Company, 

companies 

Mr. McQuiston is chief metallurgist for New- 
mont Mining Corporation with headquarters 
at 300 Park Avenue, New York, New York 
This discussion was presented by Mr. Mc- 
Quiston at the International Mineral Dress- 
ing Congress in Stockholm, Sweden 
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MIXED OXIDES AND SULPHIDES complicates metallurgy at Tsumeb Corporation 
Limited, South West Africa. Bulk concentrate containing cerrusite is floated first and 

then galena is depressed with copper floated to cut down reagent cost. 

United States; and San 

Francisco Mines of Mexico Limited, 

the Fresnillo Company, the Parral 

and Santa Barbara units of American 
Smelting & Refining Company, all in 
Mexico; Cerro de Pasco Corporation, 

Peru, South America; Tsumeb Corpo- 
ration Limited, South West Africa. 

Colorado, 

Order of Complexity 
Since there are several types of 

copper-lead-zinc ore 

different associations 
and characteristics, an order of metal- 

lurgical complexity would be as fol- 

lows: 

1. Unaltered 

prised of 

deposits with 

many mineral 

sulphide ore 
coarse free chalcopyrite, 

galena, and sphalerite occurring at 

Idarado, Colorado, and in the Chi 

huahua, Mexico district. 

com- 

Unaltered sulphide ores contain 

ing several types of copper minerals, 

FRANK W. McQUISTON, JR. 

galena, and sphalerite found at 
Buchans, Newfoundland and Cerro de 
Pasco, Peru. 

3. Altered and oxidized ores, where 
the galena and sphalerite are tarnished 

or coated, resulting in a more compli- 
cated behavior in flotation. Ores in the 
lower mine levels of Tsumeb, South 

West Africa, are in this class. 
The above ore types become more 

complex in those cases where pyrite 

or marcasite are also present, where 
marmatite occurs in place of sphaler- 
ite, and when the minerals are finely 
disseminated or interlocked. 

Each of the above mining opera- 
tions employs a technique of copper- 

lead separation tailored to fit the 
particular type of ore and metallurgi- 
cal problem involved. The following 
summarizes the methods of separation 
used and results obtained. 

Buchans Practice 
Buchans ore is a complex fine 

mixture of chalcopyrite, 
gold, silver, pyrite, and 

sphalerite with minor amounts of 
bornite, tetrahedrite, tennantite, co- 

baltite, and hematite. The principal 
gangue minerals are barite, quartz, 
and calcite. 

grained 
galena, 

The Buchans practice of using sul- 
phur dioxide gas in decoppering the 
copper-lead concentrates was de- 
veloped in 1936 and has been in con- 
stant use since that time. In this prac- 
tice the bulk copper-lead concentrate 
is pumped at about 35 percent solids 
to an SO, gas tower. Discharge from 
the tower is conditioned with sodium 
bichromate for approximately 20 min- 
utes for lead depression. Lime is used 

to adjust the pH to 5.0 for copper 
flotation. 



Reagent consumption per ton of 

bulk concentrate is around 1.5 to 2.0 
pounds of sulphur dioxide and 3.0 to 
5.0 pounds of sodium bichromate. An 
example of results obtained by this 

reagent combination is as follows: 

Issa percent Distribution. perce 

Pb zn Poo od 

) 

\  semi-bulk float) produces a 
rougher copper-lead concentrate high 

in sphalerite and pyrite. Selectivity is 
obtained after four to five cleaning 
stages in which cyanide is used. 

Idarado ore occurs in quartz veins 

with sulphide mineralization com 
prised of coarse unaltered chalcopy 
rite, galena, sphalerite, and pyrite as 

sociated with gold and silver. Cyanide 
is used for separation of copper and 

lead. This method was found pa 
ticularly amenable to separation of un 

tarnished chalcopyrite and = galena 

bulk concentrate when the 

lead to copper ratio is Jess than 2:1. 

Chalcopyrite is equally as well di 
pressed with a reagent comprised of a 

from a 

complexed cyanide compound as with 
the straight calcium or sodium cya 

nide salt. Straight cyanide has the dis 
advantage of dissolving free gold 

contained in the bulk concentrate. In 
iddition to gold dissolution, solubl 
copper losses run as 
pound per ton of 

high as 0.7 

solution. These 

losses amount to several ounces of 

gold and several hundred pounds of 
copper per day. Dissolution of gold 
and copper can be almost entirely 

eliminated when the cyanide is added 

to a reagent which is previously com- 
plexed to a zinc-cyanide compound. 

The most effective compound for 

chalcopyrite depression is mixture 

2 

ROUGHER CIRCUIT SEPARATION of copper-lead-zinc is made at Lake 
Mines Limited in Australia. Zinc 

depresses zinc for galena flotation in this three stage circuit 

of zine oxide and cyanide. Zine sul 
phate may be substituted for the oxide 

providing the sulphate is neutralized 
with lime to assure protective alkalin 

ity for the cyanide. American Cyana 
mid reagent 675, a reaction product 

of zinc oxide, hydrocyanic gas, and 

dunmonla, is a good copper depressant 

and can be used as a substitute for 

cvanide, 

Consumption ol straight cyanide, 

zine-cyanide compound, or American 

Cyanamid 675 for copper depression 

is largely dependent upon the copper 
content of the bulk concentrate. As a 

general rule each unit of copper con 
tained in the bulk concentrate will re 
quire about 0.50 pound of equivalent 

NaCN per ton of concentrate when 

a straight cyanide salt is used. If a 
zine-cyanide compound is used, ap 

proximately 0.50 pound per ton will 

also be required, corresponding to 
only 0.20 to 0.30 pound of equivalent 

NaCN per ton. The cost of using 

straight NaCN compared with a zin 
cvanide compound is about equal. 

At Idarado the reagent consump 
tion on a bulk concentrate assaving 

12 per cent Cu is about 6.0 pounds 

per ton of either NaCN or the zin 
cyanide compound. On a concentrat 

assaying 16 percent Cu consumption 
would be approximately 8.0 pounds 

Typical results when using either r 

agent are as follows 

Conper 
entrate 

Lead 
centrate 

San Francisco Mines of Mexico de 

veloped, many years ago, a sulphurous 
acid technique for separation of 
chalcopyrite and galena. The present 

practice is to add sulyhurous acid so 

Ge Orde 

is depressed during copper flotation then cyanide 

lution directly to the bulk copper-lead 
concentrate. The only conditioning 

used is through pumping the concen 

trate to the separation flotation ma 
chine. Boiled starch is added with the 
sulphurous acid to obtain lead de 

pression. The pH is held to about 6.0. 

Starch is also added to the separation 

roughers and cleaners. 

The Fresnillo practice on a similai 
tvpe of bulk concentrate is to pump 
the concentrate to the top of an SO 

tower and allow it to percolate down 

through the gas and acid. Consump 

tion of reagents per ton of bulk co, 
per-lead concentrate treated is ap 
proximately 4.0 pounds of sulphur and 

0.6 pounds of corn starch. Typical 
separation results when using this 

technique will be approximately 

percent Distribut 

Zn Cu 

Cerro de Pasco’s Varied Ores 

Cerro de Pasco has done an exten 
sive amount of laboratory, pilot test 

ing, and plant experimental work on 

various copper-lead separation meth 
ods. The different copper mineraliza 
tions in several types of complex ores 

in this mining district made it impera 
tive to investigate various separation 
schemes, resulting in the adoption ol 

the dichromate method at one concen 

trator, and the cvanide method at an 

other. 

The Casapalea ore comprises tetra 
hedrite, tennantite, enargite, chalc« 

cite, and covellite 

galena, sphalerite, and pyrite in a 

gangue of quartz, calcite, and rhodo 

} 
associated with 

chrosite. The copper-lead-zine ratio in 
the concentrator feed is approximately 

1:5:8. Dichromate is. used on the co 
per-lead bulk concentrate produced 

from this ore. Separation of — th 
cleaned concentrate is made at a pH 
of 8.0 in a low temperature solution 
Conditioning has proved to be detri 
mental to the separation. The dichro 
mate consumption is approximately 
3.5 pounds per ton of concentrate fed 
to the separation circuit. Separation 
results are as follows: 

The Mahr Tunnel ore from San 

Cristobal district contains chalcopyrite 

is. the 

with 

covellite, 

predominant copper mineral 
minor amounts of chalcocite 

tetrahedrite, and 
tennantite. The copper minerals ar 
associated with galena, sphalerite, and 

bornite, 
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pyrite and the gangue is chiefly quartz 

und siderite. The copper-lead-zinc 

ratio in the ore is about 1:3:8. The 

bulk copper-lead concentrate is condi 

tioned for a short time ahead of flo- 
tation with approximately 10 pounds 

of NaCN per ton of separation feed 
with enough starch to obtain disper 
sion. Typical results are as follows 

Phe ore minerals are finely dissemi 

nated with considerable intergrowth 

Which accounts for low lead recovery. 

Dichromate was found to be inettec 

tive as a lead depressant. 

At both Casapalea and Mahr Tun 

nel, the main objective is to produce 

it lead concentrate suitable for subse 

quent metallurgical treatment at some 
sacrifice ot recovery which accounts 

for the copper recovery being higher 

When the 

zine content in the bulk copper-lead 
concentrate becomes very high, sep 

than the lead recovery. 

ration of the copper and lead is quit 

difficult. 

Reagent Combinations at Tsumeb 

Tsumeb did Jaboratory 

research and pilot plant experimental 
work on a coppel! lead si paration of a 

bulk sulphide concentrate. Tennantite 

extensive 

the major copper mineral was asso 

ciated with minor amounts of bornite, 

chaleocite, and chalcopyrite. The 

immoniacal zine-cyanide compound, 

American Cyanamid reagent 675, was 

reported to give superior 

straight 

results to 

Dichromate failed 

completely to make a separation and 

( vanicde ° 

sulphurous acid gave inferior results 

because of the presence of bornite. 

Consumption of reagent 675 was 

approximately 6 pounds per ton of 

balk concentrate fed to separation. 

Metallurgical results were as follows 

perce 

Zn 

The Tsumeb ore body, at a depth 
of 2,800 feet and below a zone of 
1,000 feet of true sulphide ore, is 
partially oxidized. Sulphide minerals 

are in various stages of alteration with 

approximately 15 percent of the cop- 

per content and 25 percent of the lead 
occurring as oxides. The sphalerite is 

highly activated and cannot be de- 
pressed for selective flotation of cop 

per and lead: therefore, the copper- 

lead-zine sulphides are floated into a 
single bulk concentrate, along with an 
appreciable amount of cerrusite that 
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has become activated. The sulphide 

minerals do not exhibit their usual 

Hotation because of 

surface tarnishing and coatings. 

characteristics 

Two diterent reagent combinations 

were developed in the laboratory for 
copper-lead separation of a bulk con 

centrate containing about 30 percent 
copper and 20 percent lead derived 

from this partially oxidized ore. In one 
scheme the copper minerals are de- 

pressed with American Cyanamid re 

agent 675 and in the ofher galena is 

depressed with large quantities of 
lime. Chalcocite does not respond to 
cyanide, whereas in the high lime 

circuit bornite tends to be depressed 
with the galena. Depression of galena 

and flotation of copper appears to be 
the most practical method due to the 

high cyanide consumption required to 
depress the large volume of copper. 

An interesting feature of Tsumeb 

metallurgical practice was the devel- 
opment of a method for the separa 
tion of copper and Jead from zine in a 

bulk concentrate containing all three 
metals. In this method the zine was 

floated and the copper-lead minerals 
were depressed with American Cyana- 

mid reagent 610 in combination with 
dichromate. This separation was only 

effective on sulphides recovered from 
ores that had undergone substantial 

oxidation. Surface alteration rendered 
the copper and lead sulphides less 
floatable than the highly activated 
sphalerite. 

Lake Mines, Australia, 
make a copper-lead-zine separation in 
the rougher circuit by three stages of 
selective flotation on an ore comprising 

chalcopyrite, galena, sphalerite, and 

pyrite. Sulphur dioxide is added in the 
grinding circuit to give a pH of 6.8 for 

zinc depression during copper flota- 
tion. Galena is then floated in the pres- 

ence of cyanide used for zinc depres- 
sion. The copper concentrate assays 

George 

approximately 24.1 percent copper, 
5.5 percent lead, and 4.7 percent zinc 

with a 76 percent recovery of the cop- 
per. The lead concentrate assays 2.0 
percent copper and 57.2 percent lead 
and 11.6 percent zine with a recovery 
of 80.7 percent of the lead. 

Sunshine Mining 
Idaho, separates 

Company in 

tetrahedrite from 

galena with a combination of sodium 

sulphite and zinc sulphate. Reagent 
consumption is about 10 pounds of 
each reagent per ton of bulk concen 

trate for galena depression. 

There are many other interesting 
and noteworthy separations of copper 
and zine, copper and molybdenum, 
and zinc and pyrite. At Union Mi- 
niére’s Kipushi operation in the Bel- 
gian Congo, a copper-zine separation 
is made on a difficult bornite, chalco- 
pyrite, sphalerite ore with sodium 
ferrocyanide. Methods for copper de 
pression in copper-molybdenum sepa- 
rations include low temperature roast- 
ing, steaming of concentrates, use of 

phosphorous pentasulphide, and_ so- 
dium ferrocvanide with polysulphide. 

Method Fits Ore 
It is reasonable to assume that each 

separation employed by 

different mining companies was. tai- 
lored to fit their particular ore char- 
acteristics. The data available from 
laboratory investigations and plant 
practices seem to indicate a relation- 
ship between the effectiveness of se- 
lected flotation methods and certain 
types of bulk concentrates. 

Straight cyanide and also zinc-cya- 
nide compounds are excellent depres- 
sants of chalcopyrite, bornite, ten- 
nantite, and other copper minerals but 
are ineffective on chalcocite and 
covellite. Sulphurous acid in combina- 
tion with starch or dichromate is a 
good galena depressant. This raises 

the issue of why Tdarado uses the cya- 

technique 

SULPHOROUS ACID SOLUTION has been used for many years to separate chalco- 
pyrite and galena at the San Francisco Mines of Mexico Limited in Mexico. Lead is 

depressed by the addition of boiled starch at three places in the circuit, 
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nide method and San Francisco del 
Oro the sulphurous acid method for 
the separation of chalcopyrite and 
galena. Perhaps the reason may be in 
the lead to copper mineral ratio which 
at Idarado is 1:1 and at San Francisco 

5:1. The best separation at Idarado is 
made with a lead to copper ratio of 
less than 1:1. With a ratio higher than 

2:1 the separation is not nearly so ef- 
ficient. It is usually better practice to 

float the least amount of material, 
which, in the case of San Francisco, is 
the copper mineral. Buchans adopted 
the use of sulphurous with a 2:1 lead 
to copper ratio; however, they also 

have copper other than 
chalcopyrite. 

The zine content in the bulk con- 
centrate probably exerts considerable 
influence on the method of separation 
selected. Zine minerals are fairly well 

depressed with cyanide and therefore, 
report with the copper. However, sul- 
phur dioxide is also a depressant for 
sphalerite and in this method of sep 

aration will report with the lead. In 
line with the above comparison of 
lead to copper ratios, this means in 
effect that sphalerite has a tendency 
to follow the copper minerals when 
cyanide is used and the galena when 
sulphur dioxide is the separation re- 
agent. 

The following indicates the influ- 

ence the lead to copper ratio may have 
on the separation technique selected. 

minerals 

Maior- 1 pproximate 
mineraliza- ethod of lead: coppe 

‘ ’ miner rati 

suchans Chalcopyrit 1 
larado Chak Cyanide 1:1 

San Francisco Chalcop SO 
Casapalca Diversi SO 4:1 

Mahr Chalcopyrite Cyanid 

Tsumeb Tennantite Cyanide 

ratio at Mahr 
and Tsumeb would indicate that per- 

haps a separation could also be made 
with sulphur dioxide as well as with 
cyanide. However, both of these con- 
centrates contain 

The lead-to-copper 

bornite, which is 

oftentimes difficult to float in 
phurous acid circuit. 

The use of sulphur dioxide to pro- 
duce sulphurous acid probably serves 
a dual purpose. It is generally ac- 

cepted that the acid has some activa- 

tion properties for copper minerals by 
cleaning the surface of oxidation tar- 
nish and secondly by acidifying the 
pulp to allow the chromate to inhibit 

lead flotation. Sulphurous acid is used 
in the primary rougher float at 

Buchans and also Lake George for 
sphalerite depression. When used in 
conjunction with either starch or chro- 

mate, it is sometimes as efficient for 
zinc depressant as cyanide. The pres 
ence of bornite is reported to seriously 

unbalance a sulphur dioxide separa- 
tion. The bornite floats readily in the 

first separation rougher step but has a 
tendency to be depressed when re- 

a sul 
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circulated, thereby contaminating the 
lead concentrate. 

When a bulk concentrate contains 
galena in combination with partially 
altered lead minerals which do not 
float readily, a sulphur dioxide method 
would probably make a better separa- 
tion than cyanide. The tarnished 
galena and altered lead minerals are 
reluctant to float and have a tendency 
to report into the separation tailing 
with either the copper or lead, which- 
ever is depressed. 

In a cyanide separation of lead flo- 

tation and copper depression, the cya- 
nide ion concentration appears to be 
an important function regardless of 
whether the cyanide is added as a 
zinc-cyanide compound or is com- 
plexed with metal ions of iron or cop- 
per in the pulp solution. 

Can You Make Bulk Float? 

The success of any separation tech- 
nique starts with the flotation practice 
employed in the bulk copper-lead 
rougher flotation. A high degree of 
selectivity must be achieved in the 
rougher float or the sphalerite and py- 
rite become over promoted and will 
report in the bulk concentrate, there- 
by unbalancing the lead-copper ratio. 

Also if the copper or lead minerals 
are highly activated, the separation 
will be difficult. 

Chalcopyrite, sphalerite, and _py- 
rite have about the same flotation 
characteristics; selective 

flotation of chalcopyrite with rejec- 
therefore, 

tion of sphalerite and pyrite requires 
knife-edge control. At the 
Idarado concentrator, cyanide is used 
for zinc and iron depression, but 
stringent control must be exercised as 
the chalcopyrite is sensitive to cya- 
nide in amounts of 0.01 pound per 
ton above the required quantity. The 
collector reagent tolerance for galena 
and chalcopyrite promotion is of the 
order of 0.005 pound per ton. 

It is improbable the behavior of 
copper and lead minerals comprising 
a bulk concentrate will conform ex- 
actly to prediction during reflotation 
in a separation circuit. There is, how- 
ever, a certain pattern that may be 
expected. Cyanide has no depressing 
effect on galena, almost none on 

little on  covellite. 
Cyanide and zinc-cyanide compounds 
are excellent depressants for chalcopy- 

rite, bornite, tennantite, and usually 
for tetrahedrite, enargite and some 
other less common copper minerals. 
Sulphurous acid in combination with 
starch or chromate is a galena de- 
pressant. 

reagent 

chalcocite, and 

Cyanide Important 

Separation results indicate that cya- 
nide is the most effective when the 

lead-to-copper mineral ratio is about 
equal. A high lead to copper ratio 
causes copper losses through intrap- 
ment in the large volume of the lead 
flotation froth. Excessive froth clean- 
ing steps results in the fine galena sizes 

dropping out and into the copper. A 
bulk concentrate containing appreci- 
ably more copper than lead can prob- 
ably be separated by depression of 
the lead rather than the copper be- 

cause the high cyanide consumption 

results in a high cost separation. 

important in 
normal flotation practice have a mag- 

Factors considered 

nified influence on separation results. 

Mineral particle size has considerable 
effect on metallurgical results. In a 

cyanide separation the slimed galena 

has a tendency to drop out of the 

froth and into the copper when sev- 
eral cleaning steps are used. Particles 

coarser than 100 mesh are more diffi- 
cult to control than the finer non- 
slimed sizes. Froth crowding and 
depth of froth column must be more 
carefully regulated than in the aver- 
age flotation practice where the flota 
tion differential between separate 

minerals or the gangue is sharper. 
Flotation 
quired for a separation are closely re- 
lated to the volume of bulk concen- 
trate pulp, froth area for draining, and 
weir length for crowding action. A 

low pulp density at below room tem- 
perature sometimes aids a separation. 
Freshly produced concentrates taken 
directly from the cleaner cells to the 
separation circuit generally respond 
more favorably than concentrates that 
have been aged by thickening or con- 
ditioning for a long period of time. 

Practice has indicated that cyanide 

and zine-cyanide compounds — will 
make an efficient metallurgical sep 

aration of copper from lead on se 
lected types of bulk 

Concentrates not considered amenable 

machine dimensions re 

concentrates. 

are those containing the following: 

substantial quantities of chalcocite or 

covellite; high ratio of copper to lead; 

appreciable amounts of tarnished or 

oxidized galena. With these restric- 

tions on the cyanide method it can 

be concluded that the sulphur di 

oxide method would have the widest 

application for the flotation separa- 

tion of copper from lead in a concen- 

trate produced from a complex cop- 

per-lead-zine ore. 

The advancement of flotation tech- 

nology in mineral separations of a 

bulk concentrate has demonstrated a 

practice that should chart a future 

route to follow in flotation of complex 
ores. The smaller quantities of bulk 

concentrate allows for the use of tech- 
niques that cannot be economically 
practiced on the total ore stream. 

Tae Exp 
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FLOWSHEET OF CONTINUOUS pilot plant flotation test 
on Hermes mercury ore at Mining Experimental Station of 

Washington State Institute of Technology, Pullman, Washing- 
ton. Capacity of circuit is 125 pounds per hour. 

Holly Minerals New Three-Step 

Process For Impure Mercury Ores 

By: Ernest Oberbillig, James 

Fyfe, William Aitkenhead, 

and John Jaekel 

Furnace treatment of most mercury 
ores yields high recovery with a mod- 
erate cost; the impure quicksilver ores 

containing arsenic and antimony, how- 
ever, cause condenser and “cleanup” 

problems. These condenser difficulties 
frequently lower recovery below 90 

percent and raise costs several dollars 
per ton of ore treated. The results of 
an improved method to treat these 
“impure” mercury ores are described 
in this article. The process consists of 
three separate and distinct operations: 
first, crushing, grinding, and flotation 
concentration; second, leaching con- 
centrates with sodium sulphide to pro- 
duce the water-soluble double salt, 
HgS-Na,S; and third, the electrolytic 
precipitation of the mercury from the 

alkaline sulphide solution. 

An additional leaching step to re- 

move arsenic is also described and re- 

sults given. 

Messrs Oberbillig and Fyfe are consulting en- 
gineers for Holly Minerals Corporation, Yel- 
low Pine, Idaho. Dr. Aitkenhead and Mr. 
Jaekel are, respectively, directors and metal- 
lurgist, Mining Experiment Station, Washing- 
ton State College, Pullman, Washington. 

FEBRUARY 1958 

The purpose of this study was to 

determine if flotation and leaching 
could be applied to the mixed cinna- 
bar-arsenic ore from Holly Mineral 
Corporation’s Hermes mine in Valley 
County, Idaho. Heretofore, arsenic in 

the ore caused troubles in retorting 
and condensation of Hermes ore. The 
120-ton rotary furnace plant at the 

Hermes was destroyed by fire in Au- 

Table No. I (a) 

Flotation Results on Hermes Mercury 
Ore at Nevada Mercury Corporation’s 

Mill near Lovelock, Nevada 

Mer- 
Says cury 

Product 

Head 

Concentrate 

Trailing 

Table No. I (b) 

Reagents Used in Hermes Mill Scale 
Flotation Test 

Pound 
Reagent Per Ton W here 

Pb( NOs)2 0.5 Ball mill 

301 0.4 ).3 to conditioner 

).1 to No. 2 flotation cell 

Frother 65 0.1 To No. 2 flotation cell 

gust 1956. Rather than replace the 
furnace plant immediately, it was de- 
cided to test this new method of mer- 
cury reduction and if the process 
proved successful to install it in place 
of a new furnace plant. 

Meanwhile, an affiliated company, 
the United Mercury Mines Company 

(an Idaho Corporation) started milling 
cinnabar ore from the Vermillion mine 
which is about one mile southeast of 

the Hermes mine in Valley County, 
Idaho. The ore is trucked to United’s 
mill at Yellow Pine and treated in a 
standard flotation plant. Concentrates 

are retorted. Recovery is above 90 
percent and concentrates average 

higher than 55 percent mercury. Re- 
agents are copper sulphate, Z-11 xan- 
thate, and Dowfroth 250. 

Flotation Methods To Date 

Gaudin, in his 1932 book, “Flota- 
tion,” reported some mercury ores 

were amenable to flotation with high 
recoveries and concentrate grades. It 
is interesting to note that prior to 
Gaudin’s work, the New Zealand 

Journal of Science and Technology in 
1921 included a publication notable 
for its advanced treatment of the sub- 
ject. This publication, “Thornhill’s So- 

dium-Sulphide Process for the Re- 
covery of Mercury, as Applied to 
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AIRLIFT 

Ac he son carbon anode 7% by 2 i 

by 1's thick) inches 

Four glass insulator stools 
Mercury pool cathod 10.28 
kilograms of mercury 

Electrolytic cell built of ~~ 1K h 

welded Siee plate 9-inches 

wide by 30-inches lone v 7 

ink he Ss de ep 

Airlift 
¥-inch glass tubing 

>- 1K h di il 

Electrolyte, 117.8 grams per 
liter of mercury and 25 percent 
NaS NaOH (4 to 1) with a 

specific gravity of 1.270 
Power, rectified current, 1.60 
volts, 0.3 amperes per square 

inch 1.1 kilowatt 

| muna ot mercury 

1.0 to 1.5 cent 
~ mercurs 

hours per 

produced 

per pound cost 

ELECTROLYTIC CELL ( Figure Ne 

Cinnabar-Or« 

W. Donovan,’ 

from Puhiy uhi” by 

eluded the 

mercury metal- 

lurgy. Reference to this work is, how 

ever, listed in the 

In this current study we 

the pioneer work of Mr. Donovan 
The flotation results of that 

menter using ordinarily non-selective 

Sore how 

American writers of 

chemical abstracts 

continued 

experi- 

reagents are modern- 

day practice with xanthate collectors 

He records 85 to 90 percent recovery 

¢ quivalent to 

ind 30 percent mercury concentrates 

from ore assaying 1.42 percent met 

eury. 

\ flotation study of mercury ores by 

Fahrenwal 1. Newton and Shaffer 

> 
Used for Holly Mineral’s mercury test 

from the University of Idaho casts 

new light on the subject of cinnabar 

flotation and its separation from arse- 
nic and antimony minerals 

To om knowledge, the first reported 

1941) plant to use flotation for the 

(the mercury 

sulphide mineral, HgS) was Compania 

Mercurio en Sain Alto and Beneficia 

dora de Mercurio, S.A.2 at Sain Alto 

Zacatecas, Mexico. This was a 50-ton- 

per-day, single-circuit, flotation mill. 

Retort reduction of the flotation con- 

centrates produced metallic mercury 

Flotation described by Segura® was 

also used at that time (1941) to pro 

duce a 

recovery of cinnabar 

Livingstonite concentrat 

Table No. II (a) 

Pilot Plant Tests on Hermes Mercury Ore at Washington State College 

Percent Re 
Vercury 

Table No. II (b) 

Flotation Reagents Used in Pilot Plant 

NaCN-0 

NaCN 

NaCN-0.0¢ 

CaO-pH 9.0 

1. This shows overall results 
f feed. 4. American Cyanar 
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Rougher 3 

of each day’s run. 3. In pound 
d collector. 6. American Cyana 

Sb.S.*HgS). This 

sulphide concentrate was shipped to 

antimony-mercury 

El Segundo, California, where it was 

retorted and smelted into clean, mat 

ketable antimony and mercury metals 

H. B. Menardi reports this process 

flotation 

and arsenic minerals was 

Rey Brevers.*- We 

attempted, without success, to dupli 

cate their results with the Hermes or 

No explanation can be given for this 

but thei 

another worker who was unable to 

their results We 

different ores as the reason 

R. R. Wells of the U.S 

Mines has been concerned 

flotation and on 

Also, a later 

relates further study 

three 

Oregon use 

reduction of the 

concentrate 

An interesting separation 
of mercury 

disc losed by and 

a discussion of pape! lists 

duplicate suspect 

Recently 

Bureau of 

with mercury ore 

paper reports his findings 

pape 

Today Nevada 

and 

plants in 

Hotation 

mercury 

and retort 

sulphid 

Keith Kunze summarizes 

these Nevada operations 1 the sep 

1957 issue of Mintnc Worip 

Cinnabar 

tember 

flotation does not alway 

vield good recovery and concentrate 

grades, however; some tvpes ot opal 

the cinnabar very finely dis 

Naturally, such an 
type of ore could not be commerciall 

treated by flotation 

Before the test work described here 

17 tons of the Hermes ore were 

trucked to the Nevada Mercury Cor 

poration plant near Lovelock, Nevada 
This ore shipment was milled with 
results reported in Table No. | and 

b 

ore have 

seminated opal 

Pilot Plant Ore Test 

Lhe ore tested was from the ble Pres 

and contains the mercury values 

almost wholfy im the form of cinnabar 

A trace of native mercury is observed 

THiitie 

at times. The gangue minerals consist 

of silicified limestone and some quart 

zite. Also, considerable clay and hem 
atite are present in the ore. Other sul 
phides noted were: arsenopyrite, ps 

small 

The four-ton sam- 
ple assayed 0.41 percent mercury and 

rite, realgar, orpiment, and a 

amount of stibnite 

0.34 percent arsenic. 

The flowsheet and equipment used 
in this test are shown in the flowsheet 

This pilot plant is located at the Wash- 
ington State Institute of Technolog, 

Mining Experiment Station, Pullman 
Washington. 

The ore was sticky and wet when 

received, making it necessary to dry 

it for several days on a concrete floor 

After the ore was 

dry (2.0 percent moisture), no diffi- 
culty was experienced in crushing it 

in a heated room. 

to minus ‘16 inch size. The ore was 
stored in 50-gallon, open-top, drums 

to be shoveled into a charging bucket 
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which was hoisted and dumped into 

the pilot plant bin as milled. Results 
of this pilot plant flotation test of th 
four-ton sample are given in Table 
No. I, (a) and (b). The test was made 

by operating the pilot plant an aver- 

ige of 10 hours per day for six con- 

secutive days. It should be noted here 

that with on without coppe sulphate 

see reagents for March 23) the flota 

tion recovery and concentrate grade 

varied but little 

Activation with copper or lead salts 

does not appear necessary tor cinnibar 

in some ores but in others is essential 

for good recovery. Slimes do not ap 

difficulty in the flotation 

of the Hermes ore 

The results of the flotation of this 

ore in the nilot plant confirmed care 

ful batch tests. The mill test at the 

Nevada Mercury plant 

also showed flotation to be a success 

ful treatment step for the Herme 

ore. Pilot pl nt recovery was 94 2 pe 

peal to caus 

( orporation 

cent with concentrates assaving 

perce nt mercury 

Arsenic Leach Tests 

Betore | | ing of the Cilini tba Ho 

tation concentrates with the sodium 

sulphide, we believed it possible (from 

batch tests) to dissolve the orpiment 

ind realgar (arsenic sulphide s) with a 

weak solution of caustic The arsenic 

dissolved and carried into the sodium 

S| Iphide solution will either foul the 

electrolyte or the deposite d mercury 

It was also found that arsenopyvrite 

vas not dissolved with either caustic 

or sodium sulphide so it passed into 

the leach residue. It was i 

| by tests that weak caustic did 

s.lve any appreciabl 

bar. The concentrates from 

16.50 per 

cent Hg and 2.35 percent As. This 

calculates better than a 95 percent 

rejection of arsenic in the flotation 

toiling and leaves the 

vith only a small remaining amount 

of arsenic to remove. Table No. If 

summarizes the results of the arsenic 

leach tests 

further d 

amount 

ition test assaved 

leaching step 

These results show that the “solu- 

ble arsenic” minerals can be _ effec- 

tively removed from the concentrates 

by means of an inexpensive caustic 

leach without an appreciable mercury 
loss. 

Batch tests with pure stibnite min 
eral showed that the mild caustic 

leach will remove most of the anti- 

mony. 

Mercury Leach Tests 

Dissolution of mercuric sulphide 

with sodium sulphide solutions was 
first reported by Volhard in 1878. 
Thornhill applied this method to the 

treatment of an amalgamation tailing 
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ASSAY OF ELECTROLYTE gms H 

HOURS OF CELL OPERATION 

ELECTROLYSIS CURVE of alkaline-mercury solution using 1.6 volts 
(Figure No. 

pilot plant data at Washington State Institule of Technolog 

density of 0.3 ampere per square inch 

for the recovery of mercury in the 

form of artificial cinnabar. This early 
work by Thornhill resulted in a leach- 
ing process which produced about 800 

flasks of quicksilver. Thornhill used 
solutions containing 4.0 percent Na,S 

NaOH 

Donovan used the 

and 1.0 percent Likewise, 

same solution 

strengths in his work. 

We believe the chemical equation 
for dissolution of mercury sulphide 

cinnabar) to be: 

HgS + Na.S HgS:Na.S 

An increase in temperature is said to 

drive the reaction to the left; also ex- 

cessive (20 to 1) dilution of the double 

salt solution causes precipitation of 

mercury sulphide. 

\ similar process has been de- 
scribed for the extraction of antimony 

by Church Holmes. This process re- 

moves antimony from silver concen- 

trates at the Sunshine Mining Com- 

pany’s mill at Kellogg, Idaho. 
To treat a flotation concentrate of 

cinnabar assaying about 50 percent 

mercury, a large volume of 4.0 per- 
cent sodium sulphide solution would 
be required. This would entail large 

tank and precipitation equipment so 
we used 25 percent Na.S NaOH 

and current 
This curve was plotted from 

solutions to lower installation costs of 

a possible plant. An increased solu- 
bility of the mercuric sulphide can be 
attained by the addition of NaOH in 
the ratio of 4 to 1 (Na,S to NaOH), 
according to Donovan. 

Table No. IV shows the results of 

cinnabar leaching with the sodium 
sulphide-sodium hydroxide solution 
Final extraction was better than 99 
percent of the mercury in the concen- 

trates. The pregnant solution had a 
specific gravity of 1.270 and contained 

an average of 114.0 grams per lite: 
of mercury. This solution had a light 

amber color. It was stored in 20-lite: 
stoppered glass jugs until used in the 
electrolysis experiments. Different jugs 
had varying mercury assays due to 
wash solutions. Filtering offered no 
trouble but could be facilitated by one 
of the new filter aids. 

Electrolytic Precipitation 

Electrolysis was used by Donovan 
to recover mercury from the double- 
salt caustic solution. 

Small-scale beaker electrolytic tests 
by us proved successful and showed 
mercury could be — economically 

stripped from the solutions. 

Table No. Ill 

Results of Caustic Leach of Mercury Flotation Concentrate for Arsenic Removal 

Solvent, pound 

Solvent, percent NaOH 

Concentrate, pound 

Concentrate, percent As 

Concentrate, percent Hg 

Agitation time, hours 

Final residue, percent A 

Final leach liquor, milligra: Ig per liter 

Machine used: Motor driven agitator in stain 

1. Microscopic examination shows the arsenic 

Test No. 2 

200.0 200.0 

2.5 

30.00 

46.80 

21 18.5 

0.85 0.81 

1.0 Trace 

steel kett! 

» be largely arsenopyrite in the leach residue 
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F250 - .375 high, .191 wide 

Especially designed for extended life in 

abrasive applications. Possesses the 

necessary construction features to easily 

maintain openings from !> inch to as 

close as | m.m. Available in many metals 

Furnished in guard bars and special 

shapes or designs. Adaptable to 

vibrator applications 

with *1FA 

INDEPENDENT FLEXING ACTION 

Unique construction permits individual 

wires to flex’ independently for greater 

screening capacities and abilities while 

mainta ning rigid requireme nts 

write for prices 

and details 
WEDGE-WIRE 
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Wellington, Ohio 
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Table No. IV 

Results of Leaching Concentrate With Sodium Sulphide For Mercury Recovery 

Solvent 

Quantity, solven 

Machine 

Concentrate 

Concentrate, weight 

Temperature a1° ¢ 

Leach, time 11 ho 

Residue, weight 9.05 px 

Residue, assay 

Solution 13 

Solution, assay 

Extraction, percent 

By feed 

A larger electrolytic cell was built 

ind operated using the solutions ob- 
tained in this pilot plant test. 

In the event that the solutions, after 
recycling, become fouled with sulphur 

compounds and possibly arsenic, it is 
planned for the Hermes plant to bleed 
off 10 to 20 percent and strip the solu- 
tion of mercury before discarding. 
Chis final stripping will, of course, be 
much more costly from the power and 
installation standpoint per pound of 
mercury produced than from strong 
primary solutions. Hence, we plan to 
operate the primary electrolytic cells 
down to 20 grams per liter mercury 

content before recycling. We also 

found by later tests that we could 

achieve higher power efficiency it 

the pregnant solution could be built 
up to 150 to 200 grams per liter of 
mercury This 

less solu- 

before — electrolysis. 

would result in fewer cells, 

tion to handle, and consequently a 
smaller plant. The limit for the cur- 

rent density appears to be about 0.5 

ampere per square inch of electrode 
surface. The current density allow- 

able, directly with 

the mercury content of the electrolyte. 

Details of the electrolytic cell are 

shown in the accompanying drawing. 
The graph shows the rate of depletion 

of mercury in the electrolyte during 
cell operation. 

These tests on a pilot plant scal 
continued to the final production of 

metallic mercury by electrolysis. Op- 

eration cost analysis seems to indicate 

however, varies 

that this process W ill be no more costly 

than furnacing and the plant installa- 

tion cost will be somewhat lower than 

a furnace plant. Also, apart from these 

advantages, the possible recovery of 

mercury appears to be as high as the 

best furnacing and the 

arsenic problem is eliminated. A 200- 

ton-per-day plant based upon this test 

recovery by 

work is now constructed at the Hermes 

mine, 

Assaying For Mercury 

The pilot plant test work describe 

| in this article required a fast, accurate 

20 percent 

30 pounds Na.S and 

50 gallon stainless steel kettle with motor driven agitator 

From arsenic leach 

58 pounds as 

NazS + 

aying 46.9 percent He 

5 percent NaOH 

715 pounds NaOH 

).05 percent Hg 

5 kilogram 

114 grams 

at 1.27 spec gravity = 106.2 liters 

Hg per liter 

By residue and feed assays = 99.94 percent 

and solution assays — 98.50 percent 

assay method for mercury in both 
solid and liquid samples. A brief dis- 
cussion of the methods used follows: 

Ores and Solid Samples: The ore 
samples and dry test products were 
assayed by the “test tube” method 

found so useful at most mercury op- 
erations. Refinements of this 
method were related by Bouton and 

Duschak. To adapt the method to 
practical application for mine assay 
laboratories, each chemist varies 

equipment and methods slightly to 

suit himself. 

Alkaline Solution Assay: During 
electrolysis and leaching it was neces- 

sary to assay the sulphide solutions 
for mercury content. A 5-, 10-, or 20- 
cubic-centimeter solution sample was 
taken by means of a pipette. We found 

that acidifying the solution sample 

with hydrochloric acid causes the pre- 

cipitation of the mercury as a sul- 
phide. This sulphide precipitate can 
be assayed (after filtering and wash- 

ing) by method. — This 
method gives fast results and is accu- 

rate enough for control. 

assay 

Seamon’s 
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Southwest 

Copper Gets 

Another Look 

It was at a New 
Year's party where the 
heer was flowing that 

we overheard him say 
and I could put 

inyone in the ranks of 
the copper industry 

majors. All it would 
take would be a few 
million dollars.” It 

turned out he was 

thinking of the Ameri- 
can Southwest copper 
province, that highly 
productive area of 
Mexico, Arizona, and 
New Mexico that has 

yielded some 30 per- 
cent of North Ameri- 
ca’s copper, the 
stronghold of the giants of the industry—Kennecott Copper 
Corporation, Phelps-Dodge Corporation, American Smelting 
and Refining Company, the Anaconda Company—and a long- 
time hunting ground of individuals and companies. Could he 
be right? 

Well, the bloom rubbed off the copper boom in 1956, but 
long-range exploration continues by many parties, and there is 
optimism for new discoveries. 

First, the Southwest seems to be a well established major 
geochemical province where from pre-Cambrian to late Tertiary 
time copper deposits have been formed. Second, it is said that 
only 17 percent of the area has exposures of potential ore host 
rocks. (We think this figure is too low, but certainly 30 percent 
would be a fair statement.) The proof of successful discovery 
under cover by modern geophysical-geochemical-physical ex- 
ploration techniques is given by United Geophysical Company’s 
Pima and Asarco’s East Pima discoveries. Third, despite genera- 
tions of geologic work, many major problems of regional geol- 
ogy have been no more than recognized. Among these, that many 
voleanic rocks are pre-ore in age and good hunting ground, and 
conversely that voleanic rocks must not be designated uni- 
versally as post ore “cover” seems well established but little 
used, Regional geologic maps, particularly structural studies of 
high competence are just now in the making. At least one 
mining company, the United States Geological Survey, and the 
state of Arizona are at work. Fourth, new concepts of the geo- 
chemistry of copper and its association with other elements as 
‘tracers,’ in local and regional zoning patterns, seem to indi- 
cate another reappraisal of the Southwest is in order. Fifth, new 
concepts of rock alteration meaningful to exploration, particu- 
larly hypogene alteration, make obsolete settled ideas on explo- 
ration of old camps. Team this with widespread recognition 
that primary copper mineralization of the so-called porphyry 
type accounts for a major percentage of such deposits, and you 
have a powerful tool. Sixth, keep in mind that there has been a 
continued technological lowering of allowables in cut-off and 
overall copper grade for the Southwest copper deposits since 

the 1920's. If a permissible mining grade be 0.80 percent today, 
then its cutoff will be 0.45 to 0.50 percent—not far from the 
well known bulk grade of the cubic miles of weakly mineralized 
rock peripheral to many copper districts (0.28 to 0.32). Seventh, 
remember that many areas are discussed as worthy of potential 
exploration, but like the weather, nothing is ever done about 
them. The Galiuro Mountains, both north and south of Copper 
Camp, Arizona, we think falls high on the list of areas needing 
ittention. Here breccia pipes such as the Old Reliable and 
Childs-Aldwinkle can give valuable clues from which to start 
a search, Or, why not mount a prolonged search for the bedrock 
source of those boulders of copper ore in Gila conglomerate 

known to mining people for years? 
The industry is watching with interest for announcements of 

the results of Kennecott’s and Phelps-Dodge’s exploration in 
largely covered country between Safford and Morenci. It will 
follow with interest ASARCO’s probing through deep gravels 
on the San Xavier Indian Reservation southwest of Tucson. 
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BENDIX 

NUCLEAR DENSITY GAGE 

AUTOMATICALLY 

CONTROLS SP. GR.i 

OF FEED SLURRIES 
{Specific Gravity 

, 

The fluid content of your slurry can mean the difference 
between profitable optimum control and costly borderline 
operation. Down time due to pump failures can be drastically 
reduced and plugged equipment can be virtually eliminated 

with the Bendix* Nuclear Density Gage. In processes using 
kilns to remove water, fuel savings can be realized; where 

efficient recovery of solids from flue gas or optimum ore separa- 

tion by Specific Gravity is desired, the Gage can be readily 
adapted. 

Bendix Nuclear Density Gage assures successful processing 
in metals mining and non-metals mining operations. Control of 

the fluid or solids content of your slurry can be maintained 
precisely at any desired point. The measuring element does not 
contact the slurry, therefore abrasive and corrosive processes 

can be handled with ease. Control is continuous and automatic. 
A complete and accurate record of Specific Gravity is pro- 

vided as rapidly as the process changes occur. Inadequate 
sampling techniques and “‘post mortem” laboratory analyses 
need no longer be tolerated. 

*Applications: Wet slurries in ball mills, rod mills, flue gas recovery 

systems, dust collectors, flotation, classifiers, thickeners, etc. 

Bendix furnishes consulting service for every installation. 
Write for full details to Cincinnati Division, Dept. 420, 3130 

Wasson Road, Cincinnati 8, Ohio. * TRADEMARK 

Export Sales: Bendix International, 205 E. 42nd St., N. Y. 17, N. Y. 

Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ont. 

Cincinnati Division Condi” 
AVIATION CORPORATION 



Another 

example 

of the 

EXTRA 

performance 

built into 

Western 

Precipitation 

dust recovery 

installations ... 

No dust recovery installation is better than the 

valves controlling the dust flow out of the collection 

hopper — particularly in Sintering Plants where the 

system operates under substantial vacuum. Poorly- 

designed valves allow recovered dust to blow back 

into the system...cause troublesome draft losses 

. air infiltration . . . and cut down efficiency of even 

the best recovery systems. 

But — typical of the extra care Western Precipi- 

tation puts into every recovery installation —is the 

Western Precipitation R-] Dust Valve...an auto- 

matic dust valve that is unsurpassed for trouble-free 

~ 

A Dumping Valve 

that Really Works* 

POSITIVE ACTION: Electric motor-driven mecha- 

nism provides positive opening on time-cycle basis. 

Closing is by gravity — and is adjustable. Thus, valve 

positively opens even with lightweight materials or 

against high vacuum ...closes only after material is 

dumped. 

DOUBLE-FLAP SEALS: Two flaps open and close 

alternately on a positive cycle to insure continuous clean- 

out without allowing pressure surges into hopper. 

GRAVITY FLUSHING: Gravity safety trip permits 
each flap seal to open automatically if overloaded, 

allowing flush-out of excess moterial. Valves then return 

automatically to time-cycle operation. 

RUGGEDLY BUILT: Al! parts and seals are designed 

for heavy-duty service with minimum maintenance. Bear- 

ings are sealed against dust — are outboard-mounted to 

protect against heat and dust. Valve seats and flap seals 

are easily replaced. Motor is fully sealed and protected. 

There are many other unique features your 

Western Precipitation representative will 

gladly explain. Or write direct! 

operation and maximum working efficiency. Check 

the features at right and you'll see why... 

The R-1 Valve is typical of the care that goes into every 

Western Precipitation product. Furthermore, no other 

organization — domestic or foreign — has had as many 

years of experience in all phases of recovery methods 

... electrical (COTTRELL), mechanical (MULTICLONE), combi- 

nation electrical-mechanical (CMP) and filter (DUALAIRE). 

You get an experienced—and unbiased—recommenda- 

tion from Western Precipitation. 

Cop 
COTTRELL Electrical Precipitator 

MULTICLONE Mechanical Collector 

CMP Combination Units 

DUALAIRE Jet-Cleaned Filters 

HOLO-FLITE Processors 

HI-TURBIANT Heaters 

WESTERN 

PRECIPITATION 
CORPORATION 

Engineers and Constructors of Equipment for Collection of Suspended Material from Gases and Equipment for the Process Industrie 

LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 

Representatives in al/ principal cities 

Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 
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Simple, balanced design allows this 6-yd. Manitowoc 
Model 4500 drag to get over-flowing buckets right at 
the edge of the cut. 

MANITOWOC DESIGN PUTS ALL THE POWER TO WORK 

There’s no wasted horsepower with a Manitowoc Model 

4500. Intelligent design forethought has reduced power- 

robbing extra parts throughout this big capacity mining 

machine. In fact, there are only 15 gears and 8 sprockets! 

And only working gears turn . . . Manitowoc’s exclusive 

slide pinion arrangement disconnects all others until their 

function is needed. Even many small excavators don’t 

have simplicity of design like this! 

Powered by a single diesel power package rather than a 

series of independent electric motors, the 4500 has the 

get up to go anyplace . . . unhampered by trailing electric 

power cables. There’s no downtime due to the failure of 

delicate electric switches, control boards or miles of wires. 

Put more power to work in your mine with a fast digging, 

long reaching Manitowoc 4500 shovel or dragline. A call 

to your Manitowoc distributor will bring all the facts. 

MANITOWOC ENGINEERING CORP. Manitowoc, Wis. 
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GREATER SPEED AND POWER-—LESS DEAD WEIGHT 

TRUE MOBILITY TO MAKE MINING PROFITABLE ANYWHERE 

GREATER STABILITY PRODUCES FULL BUCKETS, LOWER 
GROUND PRESSURE 

DRAG TRAVELS ANYPLACE WITH A LOW, LOW TRAVEL 
CLEARANCE OF ONLY 17’ 2” 

BONUS CAPACITY IN ANY MATERIAL—MANEUVERABILITY 
OF A SMALL MACHINE 

SHOVELS 1-5'% YD. 

CRANES 20-100 TON 



Dumping uranium ore at reduction mill in Moab, Utah. The bluff in the background 
indicates the terrain encountered by G. P. Decker’s Macks, which are... 

hauling today’s most crucial cargo 
—Uranium 

Tortuous terrain, crisscrossed by 

deepcanyons, arroyosand stretches 

of drifting sand, characterizes the 

“Four Corners” area of Utah, Col- 

orado, New Mexico and Arizona, 

where a large amount of America’s 

uranium is mined. 

Truck operations here are hazard- 

ous and expensive. Despite these 

conditions, the uranium ore must 

be moved from the remote mines 

to the reduction mill in Moab, 

Utah. G. P. Decker is one of the 

more successful uranium haulage 

contractors in this area who de- 

pends on Macks. 

Mr. Decker started out with 4 

Mack diesels. He now operates 16. 

He has found that Mack’s power- 

ful diesel engine, coupled with the 

Mack 20-speed Quadruplex trans- 

mission, makes short work of the 

steep grades and winding roads 

encountered in this area. Mack’s 

exclusive Balanced Bogie with 

Power Divider, which applies 

power to the wheels with the most 

traction, gives safe, sure pulling 

power, even through the wind- 

swept sand that drifts across the 

roads. 

Mack’s low-cost upkeep, mini- 

mum down time, and large capac- 

ity payloads mean a more prof- 

itable operation for Mr. Decker. 

They will for you, too. Your near- 

est Mack representative will be 

glad to give you the names of Mack 

users near you. You will find them 

as pleased with their Macks as Mr. 
Decker is with his. Mack Trucks, 

Inc., Plainfield, N. J. In Canada: 

Mack Trucks of Canada, Ltd. 

MACK 

first name for 

TRUCKS 
5777 



United States 

Personalities NTI REE in the News 
F. A. Wardlaw, general manage} 

of International Smelting & Refining 
Company, the Anaconda Company’s 
subsidiary in Salt Lake City, and 
James J. Lillie, assistant to the gen- 
eral manager, have retired from active 
duty with the company. No announce 
ment has been made of their succes- 
sors at this time. 

Adolph Seaberg was recently ap- 
pointed general superintendent of 
Jones & Laughlin Steel Corporation’s 
Lind-Greenway mine near Grand Rap- 
ids, Michigan. Mr. Seaberg was previ- 
ously employed as general foreman 
of J&L’s Hill Annex mine at Calumet, 
Minnesota. 

Robert A. Lubker has accepted a 
position as director of research with 
the Alan Wood Steel Company in 
Philadelphia, Pennsylvania. Mr. Lub- 
ker, who was formerly associated with 
the Armour Research Foundation of 
the Illinois Institute of Technology, 
Chicago, will develop a new research 
department at Alan Wood. One of the 
department’s first projects is the pro- 
duction of iron powder by direct re- 
duction of ore. 

Eugene P. Pfleider, professor and 
chief of the Division of Mineral Engi- 
neering, School of Mines and Metal- 

lurgy, University of Minnesota, will 
be visiting professor in the Division 
of Mineral Engineering with the 
School of Mineral Sciences, Stanford 
University, Stanford, California, until 
June 15, 1958. During this period 
Dr. D. H. Yardley will serve as acting 
chief of the Minnesota division. 

Dr. B. D. Thomas, scientist and re- 
search administrator, is now president 
of the Battelle Memorial Institute, 
succeeding Dr. Clyde Williams who 
recently retired. Dr. Thomas has been 
a member of the Battelle staff since 
1934, when he served as research engi- 

neer. In 1943 he was appointed assist 
ant director, and advanced to vice 
president in 1955. 

CHARLES A. STEEN (left), 

Utex Exploration Company and vice presi- 

dent and director of Uranium Reduction 

Company, Moab, Utah, has been elected 

president of the Utah Mining Association for 

president of the 

1958. Other newly elected officers are 

OSCAR A. GLAESER (right), vice president 

and general manager of the United States 
Smelting, Refining, & Mining Company, 

Western Operations, Salt Lake City, first vice 

president of the association, and LOCK- 

WOOD W. FERRIS, president of Bonneville 

Ltd., Salt Lake City, second vice president. 
A. G. MACKENZIE, vice president and con- 
sultant, MILES P. ROMNEY, secretary-man- 

ager, and WALTER M. HORNE, assistant 

secretary-manager, retained their former 

offices. 
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P. D. |. HONEYMAN (Uleft) has been elected 

president of Inspiration Consolidated Copper 

Company, Inspiration, Arizona, succeeding 

RICHARD S. NEWLIN who has resigned to 

give full attention to his new responsibilities 

as vice president in charge of operations for 

the Anaconda Company in New York, New 
York. Mr. Honeyman is a director, and has 

been vice president and general manager of 

Inspiration since 1947. He recently received 

the annual MINING WORLD award as Man 
of American Mining for 1957. Mr. Newlin 
was formerly vice president in charge of 

mining operations for the Anaconda Com- 
pany, as well as president of Inspiration. 

George H. Cobb, assistant to the 
president of Kerr-McGee Oil Indus- 
tries, Inc., and executive vice presi- 
dent of Kermac Nuclear Fuels Corpo- 
ration, recently moved from Oklahoma 
City, Oklahoma to Grants, New Mex- 
ico to carry out his duties. Mr. Cobb 
is also president of the Ambrosia 
Lake Uranium Company. 

Lockwood W. Ferris, former presi- 
dent and general manager of Bonne- 
ville Ltd., Salt Lake City, has been 
elected president of the company. Mr. 
Ferris succeeds William L. Bradly, 
who was selected to fill the newly 
created position of chairman of the 
board. T. H. Talbot, consulting engi- 
neer and wmetallurgist of Boston, 
Massachusetts, was recently elected 
as a director of the company. 

E. C. Stephens, mining geologist in 
charge of the Anaconda Company’s 
Northwest exploration office in Spo- 
kane, Washington, has been elected 
chairman of the Columbia Section, 
American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers. 
Mr. Stephens is also head of the Spo- 
kane branch of the AIME. 

Ben B. Yoffee will succeed Fred 
Vollmar as president of the Apex Min- 
erals Corporation, Reno, Nevada. Mr. 
Vollmar will remain with the corpo- 
ration in another capacity. 

Lloyd Erpenbach has been trans- 
ferred from the M. A. Hanna Com- 
pany’s research laboratory in Hibbing, 
Minnesota to the Iron Mountain, Mis- 
souri, as mill superintendent for the 
Ozark Ore Company, a Hanna sub- 
sidiary. A. E. Cameron, former mill 
superintendent for Ozark, has been 
transferred to Lowphos Ore Limited, 
Capreol, Canada. 

R. W. Edwards will replace E. War- 
ren Peterson as superintendent of the 
Inland Steel Company’s Sherwood 
mine at Iron River, Michigan. Mr. 
Peterson is now employed as mechan- 
ical superintendent with the em 
Ore Company, Ltd. at Atikokan, Can- 
ada. 

James I. Moore, manager of Haile 
Mines, Inc.’s New Mexico operations, 
retired recently following the shut- 
down of Haile’s mining activities in 
New Mexico. Mr. Moore is now serv- 
ing as mining consultant in Dulzura, 
California. 

Jesse D. Kirkes has been promoted 
to refinery shift foreman of Interna- 
tional Minerals & Chemical Corpora- 
tion’s plant at Carlsbad, New Mexico. 
Mr. Kirkes has been employed by In- 
ternational since 1950, most recently 
serving in the development depart- 
ment as pilot plant operator. 

James Lee Cox has been advanced 
to chief engineer of International Min- 
erals & Chemical Corporation’s activ- 
ities at Bartow, Florida and H. E. 
Uhland is now flotation superintend- 
ent. Mr. Cox joined the company in 
1957; Mr. Uhland has been employed 
there since 1948. 

Dr. James L. Calver has accepted a 
position as Commissioner of the Divi- 
sion of Mineral Resources in Virginia’s 
Department of Conservation and De- 
velopment. Dr. Calver, who was for- 
merly a geologist for the Florida 
Geological Survey, will also serve as 
Virginia state geologist. 

Recent promotions at the M. A. 
Hanna Company’s operations are as 
follows: Marvin J. Hemp, Sr., pro- 
moted to pit foreman at the Perry- 
Carlz operations; Lewis E. Pochucha, 
advanced to plant foreman at the 
South Agnew and Weggum opera- 
tions; Bernard Forss, former pit fore- 
man, promoted to general pit foreman 
at the South Agnew mine; John Ger- 
nert promoted to assistant superin- 
tendent at the South Agnew and 
Morton operations; and Gordon L. 
Campbell advanced to plant foreman 
at the Perry mine. 

John A. Cooper is now project engi- 
neer for mill expansion at the Hayden, 
Arizona plant of Kennecott Copper 
Corporation’s Ray Mines Division. He 
will be in charge of expanding facili- 
ties at the Hayden concentration mill 
and the new leach-precipitation-flota- 
tion installations. 

HANS A. VOGELSTEIN (left), president of the 

American Metal Company, Ltd., was also 
named president of the American Metal Cli- 
max. Inc., formed recently by the merging of 
Climax Molybdenum Company and the Amer- 

ican Metal Company, Ltd. ARTHUR H. 

BUNKER, (right) president of Climax Molyb- 
denum Company, is now chairman of the 
board of American Metal Climax, Inc. Other 

officers of the new company are HAROLD K. 
HOCHSCHILD, honorary chairman, and WAL- 

TER HOCHSCHILD, vice chairman of the 

board, chairman of the executive committee, 

and chairman of the finance committee. 
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Accident! But Anaconda SH-D Shovel Cable kept on working in this open-pit mine. Good proof of Ana onda Cable’s ability to take it. 

CAVE-IN s But this unposed photo shows 

Anaconda Shovel Cable still working! 

Above you see part of an actual cave-in. The Man Anaconda Shovel Cable has a strong, extra-tough— 

from Anaconda was Johnny-on-the-spot with a camera, vet highly fexible—neoprene jacket. It resists abrasion 

and the picture shows part of what he saw. The com- mechanical abuse, Hame and water. Its long-lasting 

plete cave-in was much more extensive Anaconda Butyl Insulation has high dielectric strength 

We use this photo to show how well Anaconda and outstanding resistance to ozone, heat and moisture. 

Shovel Cable stands up under abuse. Jagged rocks It all adds up to a cable that’s ready when the go 

sheer drops over cliffs, water-filled ditches—the Ana- ings rough. For full information about this rugged 

conda cable is built to endure all these hazards. shovel cable, contact the Man from Anaconda or your 

We're miners ourselves. All ou practical experi- Anaconda distributor. Or write directly to: Anaconda 

ence—plus knowledge of what makes the best insulation Wire & Cable Company, 25 Broadway, New York 4, 

and protective coverings has gone into this cable. New York. 

F war varia SS 
S SEE THE MAN FROM A N ACO N DA 

crm” FOR SHOVEL CABLE 



Newsmakers 

in International Mining 
F. T. M. WHITE, pro- ae 

fessor of mining and o 
metallurgical eng 

neering and doan of 

the faculty of engi- 

neering at the Uni- 

versity of Queens- 

land, Brisbane, Aus- 

tralia, has roturned 

to Australia follow- 

ing a year's round 

the-world tour of 

mining, milling, and 

smelting centers and mining engineering col- 

leges and universities. During this tour he 

spent four and one half months in Europe 

two months in Canada, and two months in 

the United States. He was an Australian dele 

gate to the Sixth Commonwealth Mining & 

Metallurgical Congress in Canada during 
September and October 

John Van Netten has been ap 
pointed secretary-treasurer of Pronto 
Uranium Mines in Canada. Mr. Van 
Netten is also secretary-treasurer ol} 
tix-Athabasca Uranium Mines, Ltd. 
Both companies are associated with 
the Rio Tinto Mining Company of 
Canada, Ltd. 

W. Arnold is now managing dire 
tor of the Rio Tinto Mining Company 
of Canada, Ltd. Mr. Arnold was for- 
merly general manager of Freddies 
Consolidated Mines in Canada. 

Dr. W. J. Busschau, manager of 

New Consolidated Gold Fields, Trans- 
vaal, was recently elected vice-presi- 
dent of the Orange Free State Cham- 
ber of Mines. Dr. Busschau is also a 
member of the Gold Producer’s Com- 
mittee of the Transvaal. 

R. Dennison Coursen has been ap- 
pointed director of the Malayan Tin 
Bureau in Washington, D. C. Mr. 
Coursen replaces retiring Lynn W. 
Meekins, who will serve the Bureau 

n a consulting capacity for the next 
two years. 

J. Brink, formerly associated with 
Anglo-American Corporation at Jo- 
hannesburg, Union of South Africa, 
will replace K. E. MacKay as man 
ager of Bancroft Mines, Ltd. in 
Northern Rhodesia. 

John L. Kellogg, previously em- 
ployed with the American Zinc Com- 
pany of Tennessee, is now assistant 
manager for the Stanleigh Uranium 

Corporation at Elliot Lake, Ontario, 
Canada. 

HANS NEEB, German 

mining and meta!- 

lurgical engineer, is 

returning home after 

completing a contract 

in Colombia, South 
America where he 

was associated with 

the Colombian iron 

ore, coal, and lime- 

stone mining section 

of the government- 

controlled steel firm, 
Acerias Pazvdel Rio, S.A. His trip from Colom- 

bia to Germany will take him through Cen- 
tral America, Mexico, United States, Japan, 

The Philippines, Thailand, India, and Turkey 
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Dr. Heikki V. Tuominen, former 
chief geologist for the Finnish Ore 
Company of Helsinki, Finland, has 
accepted a position as associate pro- 

‘sssor of geology at Lehigh Univer- 
in Bethlehem, Pennsylvania. 

Roy W. Wright, former manager 
director of the Rio Tinto Mining Com- 

pany of Canada, recently transferred 
to London, England to take up duties 
as director of the Rio Tinto Company, 
Lid. of London and the Rio Tinto 
Management Services (U.K.) Ltd. 

New appointments to the board of 
directors of Rand Mines, Ltd. follow- 

ing the establishment of a new com- 
pany, Rand American Investments, 
are as follows: C. S. Barlow, C. W 
Englehard, R. B. Hagart, G. V. Rich- 
dale, T. P. Stratten, and W. D. Wilson. 

Jones R. Castro, metallurgist for 
Klizalde & Company of Manila, The 
Philippines, attended the International 
Mineral Dressing Congress held in 
Stockholm, Sweden recently. While in 
Europe, Mr. Castro toured ore dressing 
plants and mines in Sweden, Norway, 
and Finland. He also visited smelters, 
copper refineries, and sulphuric acid 
plants in Germany, France, and Por- 
tugal. From Europe, Mr. Castro trav- 
eled to the United States where he 
visited laboratories of the American 
Cyanamid Company in New York and 
the Denver Equipment Company in 
Colorado. Before returning to the 
Philippines he will inspect ore smelt- 
ing processes in Japan. 

W. P. Arnold has resigned his posi- 
tion as manager of Freddies Consoli- 
dated Mines in the Union of South 
Africa to accept a position as consult- 
ing engineer at Rio Tinto Company, 
Ltd’s uranium mines in Canada. 

Yasuichi Mima was recently elected 
president of the Nippon Mining Com- 
pany, Ltd. in Tokyo, Japan. Mr. Mima 
succeeds Kusuo Okabe, now chairman 
of the board for the company. 

G. M. Young, technical director of 
the Aluminum Company of Canada, 
has been elected president of the 
American Society for Metals. Mr. 
Young is the first Canadian to be 
elected to this position. 

Albert Lee Richardson, formerly 
associated with Sinclair Oil and Gas 
Company, has accepted a position as 
chief petroleum geologist for Repub- 
lic Resources and Development Cor- 
poration in the Philippines. 

Roger Testut, engineer for Mine- 
rais et Metaux of Paris, France, has 
returned from a mine inspection trip 
to the United States. While in the 
United States, Mr. Testut purchased 
mining and metallurgical equipment 
for a new phosphate operation in 
Africa. 

J. B. Coupe, manager, and W. F. 
Johnston, mining assistant of the 
Sierra Leone Development Corpora- 
tion, Sierra Leone, West Africa, re- 
cently inspected mining and metal- 
lurgical operations in South Africa 
and the Central African Federation, 
giving perticuler attention to tailing 
disposal systems. 

EDWARD H. AK- 
LAND, JR., partner in 

the international ge- 

ological consulting 

firm of Eakland & 

Osterstock has re- 

turned to Salt Lake 

City, Utah headquar- 

ters following a two- 

month mine exami 

nation trip to Chile 

While in Chile he 
made geological sur- 

veys of several iron and manganese proper- 

ties for United States clients. He also visited 

the El Salvador project of Andes Copper Min- 

ing Company. 

Parke A. Hodges, consulting engi 
neer with Behre Dolbear & Company 
of New York City, is currently on as 
signment in Liberia. 

D. P. Britts, O’okiep mill superin 
tendent and C. H. De Beer, Nababeep 
mill superintendent, both employed 
by the O’okiep Copper Company, Lid. 
of Namaqualand, Union of South Af- 
rica, recently inspected concentrators 
in the Copperbelt. O’okiep has com 
pleted expansion of its Nababeep con 
centrator which is now milling ap 
proximately 2,500 tons of ore daily. 

Dr. Heinz Kruparz has accepted a 
position as geologist with the Djawa- 
tan Geologi in Bandung, Indonesia. 
Dr. Kruparz was employed by the 
Indian government for three years, 
prior to joining Djawatan. 

W. T. Robson is now genera! man- 
ager of Lake Shore Mines, Ltd. in 
Toronto, Canada. Mr. Robson joined 
the company in 1930 and has been 
superintendent since 1952. 

D. F. Faithweather, underground 
manager of Broken Hill South, Ltd. 
in Australia, recently visited the Afri- 
can Copperbelt as part of a world- 
wide tour of mining centers. 

Arne Lundberg has been elected 
president of the Swedish mining com- 
pany, Luossavaara-Kirunavaara A/B, 
in Kiruna. 

S. C. Thomas, formerly associated 
with the Emperor Gold Mines in the 
Fiji Islands, is now employed as mine 
foreman with the Benguet Consoli- 
dated Mining Company in Balatoc, 
The Philippines. 

D. P. R. CASSAD, 
managing director of 
the C. P. Syndicate, 

Ltd., the Byramji Min- 
ing Combine (Pty.) 
Ltd., and proprietor 
of the Rajur Colliery, 
all located in India, 

recently attended the 
1. Lb. O. Tripartite 

Technical Meeting 

held at Geneva, 

Switzerland for mem- 

bers of ali mining industries, with the excep- 

tion of coal mining. The C. P. Syndicate is 
associated with the C. P. Manganese Ore 

Company, Ltd., with mines at Bharweli, Ram- 
rama, Kandri, Dongri Buzurg, Jamrapani, 

Ukwa, and Tirodi, India. 
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PRODUCTION 
EQUIPMENT 
PREVIEW 

PEP is just what new equipment, increased mechaniza- 
tion, and new methods can give to your mine, mill or 
smelter. This PEP section is MINING WORLD’s way of 
making available to you some of the finest current in- 
formation on mechanization. 

Complete Line Of Heavy 
Equipment By M-R-S 

The M-R-S Manufacturing Company, 
Flora, Mississippi announces the avail- 
ibility of a new catalog entitled “The 
Complete Line of Contractor Proven High 
Capacity Equipment.” This catalog cov 
ers the complete line of M-R-S Heavy 
Diese] Wheel Tractors and the compl te 

line of allied equipment manufactured 
for use with M-R-S Tractors 

The new catalog, in addition to pre 
senting brief specifications of M-R-S 
Tractors and M-K-S Allied se raper 

Equipment, also provides a detailed de- 
scription of the advantages of the M-R-S 

Hydraulic Weight Transfer. Detailed 
color plates illustrate the mechanical de- 
sign of the M-R-S Tractors 

Copies of the new cat ilog may be 

secured by writing M-R-S Manufactur- 
ing Company, Flora, Mississippi. Use 
handy reader service card 

New Nagle Centrifugal 
Pumps Have Many Features 

A new series of single stage, end suc- 
tion, centrifugal pumps, designated the 
“H” series, has been introduced by Nagle 
Pumps, Inc., 1249 Center Ave., Chicago 
Heights, Illinois. Three types of water- 
ends are available to meet specific needs: 
type “HR” for handling abrasive mixtures 
where head is limited; type “HC” with 
split bearing stand for purely corrosive 
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application; and type “HF” for either 
abrasive or corrosive applications where 
high pressures are devianed. The dis- 
charge end can be solaied to provide a 
discharge of pumped material in any one 
of four directions, Simple construction 
facilitates adjustments. For more informa- 
tion write the company direct. Use reader 
service card 

Classifier-Concentrator 

Recovers Fine Minerals 

The T & R Classifier-Concentrator is 
designed to recover very fine particles 

of mineral such as flour gold. Much of 
this type material is usually lost in the 
tailings when more conventional 
recovery machines; however, according 

to the manufacturer, Bush Engineering & 

Manufacturing Co., the T & R unit yields 
extremely high recoveries. 

The unit uses principles of vibration 
specific gravity, and a reverse riffle slot 
system. Pitch angles on the machine are 
adjustable and more stainless steel trays 
may be added or removed. Each tray will 
handle up to 250 gallons of water per 
minute, Circle No. 56 for additional in 
formation 

using 

New Hand Level Features 

Quick and Easy Adjustment 
A Locke-type hand level made by 

Stratex Instrument Company, Inc., in- 
corporates a simple adjustment principle. 
The cross hair in the Silver City hand 
level is engraved on an optical glass in- 

dex prism which can be adjusted from 
the outside of the instrument with an 
ordinary penknife. It is no longer neces- 
sary to partially dismantle the instrument 
or remove the object glass as in older de- 
signs. A unique “lazy” vial bubble pro- 
duces a result that is ideal for simple 
leveling, grade and profile measurements 
Circle No, 53 on the reader inquiry card 

Euclid Announces Front 

End Loader Model L-7 

Euclid Division of General Motors Corp., 
Cleveland 17, Ohio, has recently intro- 
duced a new front end loader with a 

rated payload capacity of 19 cubic feet 
Struck capacity of the bucket is 14 cubic 
feet, maximum lifting load is 3,000 
pounds, Compact design of the unit per- 
mits operation in confined areas where 
other power equipment cannot be used 
This is the first, and smallest in capacity, 
of several loader models that will be built 
by Euclid for bulk material handling 
Additional information may be. obtained 
by writing directly to the company. Use 
handy reader service card. 

Tomco Produces Line of 

Drill Core Boxes 

Tomco Products of Houston, Texas 
have developed an excellent field drill- 
core storage unit, which provides perma- 
nent storage facilities. According to the 
company this new core box provides both 
an economical and fast method of stor- 
age. Core boxes, made either from gal- 
vanized sheet steel or aluminum as illus- 
trated, slide into adjustable steel racks 
in the same manner as a set of drawers 
Boxes are available in a number of sizes 
and lengths to accommodate all cores. 
Circle No. 60 for further information. 
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AN EIGHT-PAGE ENGINEERING anote- 
book bulletin that describes Lead-Zinc 
Flotation at the Consolidated Mining and 
Smelting Company's H. B. Concentrator 
at Salmo, B.C. has recently been pub- 
lished by the Denver Equipment Co., 
Box 5268, Denver, Colorado. For _ 
copy write and ask for Bulletin M4-B94. 
Use reader service card. 

THREE CUBIC YARD Diesel Dumpers 

CONSTRUCTION EQUIPMENT LINE: 
A 24-section, accordion-fold pamphlet de- 
scribing briefly the complete line of Inter- 
national construction equipment is now 
available. The booklet covers specs on 
bulldozers, scrapers, crawler tractors, and 
other earthmoving equipment. Write to 
International Harvester Export Co. 180 
N. Michigan Ave., Chicago 1, Illinois. 
Use handy reader service card. 

List information 

you want MINING 

WORLD to obtain for 

you on this cord. WE'LL 

DO THE REST. No 

postage necessary 

if mailed in U. S. 

UPPER 3 CARDS ENABLE 

YOU TO WRITE THE 
MANUFACTURER DIRECT 

FOR FAST SERVICE 
Postage 

Required 

—__ or 
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SEVERAL HUNDRED drilling tools and 
accessories that. can save you time and 
money in core drilling; soil sampling, etc., 
are described in a new free catalog pub- 
lished by the Acker Drill Co., Inc., Box 
830, Scranton, Pennsylvania. Write and 
ask for catalog 58. Use handy reader serv- 
ice card. 

NaClO;: With increasing quantities of 
sodium chlorate being used for uranium 
ore processing and other applications 
where an oxidant is required, you will be 
interested. in. the free et called 
“Sodium. Chlorate—Properties and Safe 
Handling Practices”. Write to Pennsalt 
Chemicals Corp., 2901 Taylor Way, 
Tacoma 2, Washington. Use handy reader 
service card. 

NEW ROTARY AIR COMPRESSOR by 
Le Roi is described in an eight- bul- 
—_ #P-106B. The oe describes the 

Roi 600 Rotary. For your copy use 
handy reader service card to write com- 
pany direct. Write to Le Roi Div., West- 
inghouse Air Brake Co., Milwaukee, Wis- 
consin. 

A NEW VIBRATING SCREEN bulletin 
is now available for you from the Ste- 
eye orem Mfg. Co., Aurora, Illinois. 

eight-page brochure #757 includes 
ormation and 

production in many ways. For 
cat aeuker eels aaa te 
Tractor Co., Peoria, Illinois, U.S.A. 

List information 

you want MINING 

WORLD to obtain for 

you on this card, WE’LL 

DO THE REST. NO 

postage necessary 

if mailed in U. S. 



First All Welded Aluminum 

Steam Tube Dryer 
Above is a picture of an all-welded alu- 
minum steam tube dryer, manufactured 
by Standard Steel ¢ orp 5005 Bovle Ave- 

nue, Los Angeles 58, California, U.S.A 
With the exception of tires, driving gears, 

trunnion roll assemblies and bed frame, 
the dryers are constructed entirely of 
tluminum with stainless steel pads sepa- 
rating the dissimilar metals to prevent 
electrolytic corrosion, Only aluminum 
touches product to be dryed. For addi- 

tional information write to Standard 
Steel it the above address bl | handy 

Te ider Service Cal&¢ 

A New Diesel Crawler 

Announced by Oliver 
Phe Oliver Corp., 400 W 
Chicago, Illinois, have recently intro- 
duced the OC-15. This new crawler is 
1 high-torque unit, with a six-cylinder 
Diesel of 529 cubic inch displacement, 
ind delivers 75 drawbar horsepower. The 
OC-15 has four forward gear speeds 
ranging from 1.67 to 5.60 mph. For rapid 
maneuverability, there are reverse gear 
speeds of 1.99 and 4.48 mph Controls 

have new grouped design for simplicity 
ind ease of operation. Write company for 

further information. Use handy 

service car 

Madison St., 

re ide I 

Wet Reagent Feeder 

Easy to Maintain 
For feeding of all types of wet reagents, 
the new Knapp & Bates disc type feeder 
is simple to operate and maintain. Elimi- 
nation of cups and tilting bars and the 
use of stainless steel discs feeding from 
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a tank and being discharged by wipers 
gives a clean simple design. Feed can 
be precisely controlled to an infinite de- 
gree between 0.3 and 15 gallons per hour 
per blade. For additional information 
circle No. ; 

Locomotive Equipped With 

Oxy-Catalyst Purifier 
The new Universal 1%-ton Diesel loco- 

motive introduced by Hack Engineering 
Company is equipped with a Dieseler 
catalytic purifier, made by Oxy-Catalyst, 
Inc., which attaches directly to the ex- 
haust manifold. The catalytic purifier 
(shown by arrow) oxidizes the hydrocar- 
bons, carbon monoxide and other coh- 

taminants in the exhaust gases into water 

and carbon monoxide, Hot gases are led 
by the flexible tubing and pipe into the 

water-filled tank behind the operator’s 
seat where they are cooled. The locomo- 
tive was designed for mine and tunnel 
work, is powered by an 18 horsepower 
Deutz Diesel engine. Circle No. 55 on 
the reader inquiry card. 

Weight Distribution a 

Feature of Case Loader 

New four-wheel drive Case W-9 Ter- 
raload’r, shown in operation above, 
is claimed to have improved lateral sta- 
bility because of better weight distribu- 
tion. Rear wheels carry 40 percent more 
weight than front wheels, thus eliminat- 
ing tendency to raise rear wheels off 
ground when digging or carrying heavy 
loads. This, combined with hydraulic 
power steering on rear wheels makes it 
easy to maneuver in tight spots and on 

rough ground. Equal power is applied 
to all wheels at ll times through inde- 
pendent differential in each axle. Three 
interchangeable buckets are available for 
the W-9, a 1% cu. yd. (heaped) heavy 
duty digging bucket; 1% cu. yd. standard 
material bucket; and 2% cu. yd. light 
material bucket. Write the J. I. Case Co., 
Racine, Wisconsin, for additional informa- 
tion. Use reader service card. 

Notes From The 

Manufacturers 

R. E. YOUNG has 
been selected to fill 
the newly created 

position of special 
representative for 

the Electric Excava- 

tor Division of P & H 

Harnischfeger Cor- 
poration in Milwau- 

kee, Wisconsin. In 

his new position Mr. 

Young will work on 
expanding the mar- 

kets for the company’s line of large electric 
shovels. Mr. Young has been employed with 

P & H for 41 years. 

Floyd R. Anderson, chief metallur- 
gist of the Denver division of the 
Gardner-Denver Company, has been 
named assistant manager of the divi- 
sion. Mr. Anderson joined the Gard- 
ner-Denver staff in 1934 as assistant 
metallurgist and was advanced to 
head of the department in 1937. Rich- 
ard F. Schaffer, former assistant met- 
allurgist, will succeed Mr. Anderson 
as chief metallurgist. 

Henry V. Chase, Jr., has been ap- 
pointed manager of Hercules Powder 
Company’s explosives operations at 
Wilmington, Delaware. John E. Greer 
will replace Mr. Chase as manager of 
Hercules Pluto Works at Ishpeming, 
Michigan. Bevier Hasbrouck Sleight, 
Jr., former assistant manager at Her- 
cules Sunfiower Ordnance Works at 
Lawrence, Kansas, has been appointed 
manager of the Works, succeeding 
Mr. Greer. 

James W. Clark has been promoted 
to manager of the Mining Machinery 
Division of Lake Shore, Inc., at Iron 
Mountain, Michigan. Mr. Clark joined 
the company in 1947, and was pro- 
moted to chief engineer of the Mining 
Machinery Division in 1956. 

A. W. Knight, executive vice presi- 
dent of Western Precipitation Corpo- 
ration, has announced that R. F. 
Stewart was elected a vice president 
of the corporation. Mr. Stewart was 
formerly sales manager of the Precipi- 
tator Sales Division and was respon- 
sible for all sales of Cottrell electrical 
precipitators, Multiclone mechanical 
collectors, CMP (Combination Multi- 
clone-Precipitator) units and Dualaire 
Reverse-Jet dust collectors. 

JOSEPH W. LEWIS 
has been appointed 
assistant to the pres- 

ident of Beckman 
Instruments, Inc. in 

los Angeles, Cali- 

fornia. For the past 

six years, Mr. Lewis 

has been manager 
of Arnold O. Beck- 
man, Inc. in South 

Pasadena. Prior to 

that time he was 
associated with the United States Steel Prod- 
ucts Company, a subsidiary of United States 
Steel Corporation, serving as manager of in- 
dustrial relations and later as assistant to the 
West Coast vice president and general man- 

ager in Los Angeles. 
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DS DOZES 4,000 CU. YD. 

OF OVERBURDEN 

PER 10-HOUR DAY 

< nee aes = week “ae 

Here’s the remarkable record being made by this giant 

CAT* D9 Tractor with No. 9S Bulldozer on a phos- 

phate strip mine near Columbia, Tennessee: 

— Averages 16 cu. yd. per 150-ft. pass dozing over- 

burden to spoil bank. 

— Makes 25 passes per hour, working a 10-hour day. 

—Total: 4,000 cu. yd. of overburden moved daily. 

And this king-sized production output is not the 

whole story. The D9 benches for a 3-yd. Lima drag- 

line—working ahead maintaining a 15 to 18-ft. shelf 

for dragline footing. 

No wonder Malcolm C. West, owner of the mining 

contracting firm on this operation, says: “You need 

a volume of overburden to make a profit—and | think 

the D9 is the only dozer capable of doing the job.” 

That’s the story at mine after mine. When the D9 

goes into action, owners wonder how they ever got 

at phosphate strip mine! 

along without it! Dozing, the D9 can sometimes out- 

work 2 bulldozers of the next smaller size. With its 

massive weight and 320 HP at the flywheel, the D9 

digs in and pushes bigger loads faster than many new 

users had believed possible. 

Your Caterpillar Dealer is ready to show you on 

your job exactly how the Caterpillar D9 Tractor can 

give you high production at low cost per yard. And 

he’s ready, too, to stand behind the long life of this 

dependable machine with prompt, reliable service and 

parts you can trust. 

Caterpillar Tractor Co., San Francisco, Cal.; Peoria, II., U.S.A. 

CATERPILLA 
*Caterpiliar and Cat are Registered T Tractor Co. 

WwaANTeo™ 
qHe HARD 

wort 



take the 

SPECULATION 
out of specs with... 

SPECIFICATIONS: 4 legs, tail, ears, eyes, nose, cov- 

ered with hide, walks. Feed: grass. Product: milk. 

The specifications read the same. 

Which did you want? Goat’s milk or cow’s 

milk? Did you expect the production 

capacity of a goat or a cow? 

A goat or a cow... perhaps a ridiculous 

analogy. However, grinding mill specifications 

may read the same, too! 

That’s why it’s so important to look 
beyond the specifications. When you do you SPECIFICATIONS: 4 legs, tail, ears, eyes, nose, cov- will Sed tn wicheie tat Manca ered with hide, walks. Feed: grass. Product: milk. 

dependable performance ...more than 

50 years devoted exclusively to grinding has 

resulted in an accumulation of grinding 

“know-how” unique in the 

industry ...specialists in grinding 

research, design and engineering; 

specialists in selection and use 

of materials for manufacturing 

grinding mills; manufacturing 

facilities developed specially for the 

best production of grinding mills; 

metallurgical engineers specially 

trained in grinding. And, a 

background of proved performance 

...Marcy Mills in 29 different 

diameter sizes, from 12” to 12’ 6” 

are operating and proved 

in the field. 

These are the factors behind 

Marcy specifications which take the 

speculation out of specs. 

DENVER 16 NEW YORK 17 SALT LAKE CITY 1 EL PASO 
3800 RACE 122 E. 42ND ST. 121 W. 2ND S. P. ©... BOX 1162 

SALES AGENTS AND LICENSED MANUFACTURERS THROUGHOUT THE WORLD 
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ima Type 2400 Electric Dragline wned by Sullivan Trail Coal Co Pittston, Pa at work on stripping operation. Power unit come 

les an a-c motor with a single-stage torque converter to adapt actual power output to work load demand—at constant motor speed, 

LIMA quality means extra production 

at this ‘round-the-clock stripping operation 
One of the big stripping operators in the hard coal region is the Sullivan Trail 
Coal Co., Pittston, Pa. Since its operation is run on a continuous 24-hr. sched- 
ile, it demands the utmost in dependability and performance from the Lima 

draglines and shovels that do the heavy digging 

Sullivan Trail’s president, Louis J. Pagnotti, reports: ‘“‘We want you to know 

how well pleased we are with the performance of our Lima 2400 and 802 ma- 
chines. We started buying your Type 2400 Draglines in 1950 and, as you know, 
we have purchased 11 of them. You will be interested to know that the two 

Type 2400 Electric Draglines delivered in February and March of 1957 are doing 
a fine job 

Our six Lima 802 Shovels are used both for digging rock and loading coal 
These shovels are doing a good job, also, and have proved to be a valuable 

investment 

“I wish to compliment you further on your promptness when an experienced 
factory service engineer is needed. Good service is extremely important to us, 

1achines are used continuously. Waiting for a service engineer can be 
i idle shovel time and loss of production 

pleased with the many new improvments you have made in the 
2400 Electric Dragline."’ 

1 Lima for every coal mining job—shovels '% to 6 cu. yds., cranes to 
and draglines variable. Ask your nearby Lima distributor for full 
write to Construction Equipment Division 3 

ia I H it Lima Type 802 Shovel, one of six on the same operation. 
242iawin-Lima-Hamiiton 

Lima, Ohi« 

DISTRIBUTORS IN PRINCIPAL CITIES OF THE WORLD 

Cable Address: LIMASHOVEL, Lima, Ohio, U.S.A 

= MA Construction Equipment Division, Lima, Ohlo 

BALDWIN: LIMA: HAMILTON 
Shovels * Cranes * Draglines * Pullshovels * Roadpacker$ * Crushing, Screening and Washing Equipment 
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.. . largest iron ore 
mill installation 

under one roof in the world 

Here, stretching about a quarter of a mile, are 27 Nordberg Rod Mills and 27 

Nordberg Ball Mills in a concentrator building up in the Lake Superior Iron 

Range of Minnesota. The 54—10 foot diameter Nordberg mills reduce hard, 

abrasive Taconite Iron Ore to the fineness of flour. Four additional Nordberg 

mills serve as reserve replacement units. 

This is but one example of the way in which Nordberg Grinding Mills, in 

sizes from 6 to 13 feet in diameter and up to 50 feet in length, are successfully 

serving the ore, mineral, cement and chemical processing industries of the world. 

Years of specialized experience in the design, manufacture and installation 

of process machinery assure you that you can count on Nordberg, its machinery 

and “know how”’ to add efficiency and economy to your processing operations, 

For complete details, write for the Nordberg Grinding Mill Bulletin 232. 

NORDBERG MFG. CO., Milwaukee 1, Wis. 
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Two-Faced Diamonds help us 

cut your drilling costs 

This diamond business sure is different! Here you 

see a shot of the operation known as “mechanical 

setting”. Of course, the setter is setting the 

diamonds by hand; they must be set by hand 

because no machine yet devised has the ability to 

set diamonds with the “best face to the work” 

that gives you the better cutting power, longer 

cutting life and greater footage that you want. 

Time was when the setter took the actual 

bit blank, scribed the pattern, drilled an indi- 

vidual hole for each diamond, set the diamond in, 

tapped it home, peened in the edges of the hole and, 

although the technique sounds primitive, turned 

out a pretty good bit. That was “hand setting’’. 

Nowadays, he starts with a beautiful solid 

the location of each 

diamond is a precisely spotted cavity. Into each 

cavity he sets the selected diamond and he still 

sets it “best face to the work’’. 

carbon mold in which 

This is called “‘mechanical setting” because it 

has the advantage of the precise carbon mold. 

But, for all this modern mechanization, it still 

has the all-important advantage of an expert eye 

and a practiced hand placing each diamond as it 

must be placed for top performance. 

The Truco Bits resulting from this combina- 

tion of mechanization, skill and experience 

demonstrate their superiority in faster cutting, 

greater footage, higher salvage, lower diamond 

cost. Try a Truco and see for yourself. 

TRUCO DIAMOND BITS ty, 

WHEEL TRUEING TOOL COMPANY 
3200 W. Davison Avenue, Detroit 38, Michigan 

WHEEL TRUEING TOOL CO. OF CANADA, LTD. 

575 Langlois Avenue, Windsor, Ont., Canada 

America’s leading industrial diamond importers for nearly half a century 



UNITED STATES NEWS 

lron Miners and Metallurgists Meet In Duluth; 

Talk Scrubbing, Screening, Storage, Reduction 

With the theme, “Preparation and Stor- 
age of Iron Ore Materials,” the ninetec nth 

annual Mining Symposium of the Uni- 
versity of Minnesota attracted one of the 

largest crowds in years to Duluth, Minne 

sota on January 14th and 15th 
Growing concern over the continuing 

decline in grade of Iron Range ores was 
evident in the discussions and papers. pre- 
sented. In 1957 there were some 45 bene- 

ficiation plants in operation on the Mesabi 
ranging from simple washing plants to 
the complex heavy media and cyclone 
operations 

One of the subjects which stimulated 

the most interest was the session on 

‘Scrubbing of Ore Materials.” It was an- 
nounced as a controversial subject and 
there was general agreement that this 

part of the program produced the widest 
variety of ideas and questions 

A rather interesting sidelight on this 
particular meeting was the fact that a 
substantial number of the papers were 

given by the representatives of the sup- 
plic rs of met llargic al and materi ils han- 

dling equipment. There was a general 
feeling that many of these men have a 
considerable technical knowledge of their 

subject and were perhaps better qualified 
to speak than some of the men working 

in the field 

The AIME meeting held always a day 

thead of the symposium produced some 
papers which were pertinent and reflected 
the interest of the Minnesota operators 
in other areas 

The papers on the Eagle Mountain, 
California operations of the Kaiser Steel 

Corporation by M. J. Hughes, manager of 
the mine, and the “Iron Ore Deposits of 
Labrador and Quebec” by E. E.. Moos 

chief engineer of the Iron Ore Company 
of Canada, drew much thoughtful com- 

ment from the large group in attendance 
The activity in the production of iron 

ore in Canada has aroused the curiosity 
of many of the Me sabi engineers, as well 

it should, and most of these men are 

seeking to get all the first-hand informa- 

tion available. Further evidence of this 
desire was reflected in the well received 

paper on stockpiling at Seven Isles by 
R. W. Kirkland, terminal superintendent 
Iron Ore Company of Canada 

Non-technical subjects covered were 

those on “Engineering Education and Its 
Problems” by Dr. J. R. Van Pelt, presi- 
dent of the Michigan College of Mining 

and Technology, and a discussion of the 
“Science of Human Relations” by Peter 
Apostolakos, training director of the 
D.M.&I.R. Railroad. The industry’s con- 
cern with subjects such as these has been 

noted in other years as part of a program 

to broaden the outlook of men whose 
basic interest is highlv technical 

Returning to the “Scrubbing” aspects 
of the meeting the subje ct was ope ned by 

i paper given by R. C. Ferguson, Har- 
dinge Company, Inc., Hibbing, Minne- 
sota, on the “History and Theory of 
Scrubbing.” Mr. Ferguson set the stage 
for three other papers by R. C. Eng- 
strom, Mine and Smelter Supply Com- 

pany, Denver, Colorado; Don Kimball, 
Pacific Isle Mining Company Hibbing, 
and George Glumac, M. A. Hanna Com- 
pany. 

All agreed that scrubbing makes pos- 
sible concentration of ores not otherwise 
amenable to concentration. The use of 
log-washers, drum-type, and cone-type 

washers all came in for considerable dis- 

cussion. Notable was the point made by 
one of the metallurgists that his studies 
showed that scrubbing worked best when 
fines are not removed from the feed. This 
fact produced a number of rather search- 
ing questions from the audience at the 

conclusion of the session 
In the preparation of ores for heavy 

media plants, scrubbing is a most im- 
portant part of the process, according to 
Mr. Kimball. The necessity for “clean” 
feed to prevent contamination of the 

media is among the many reasons for 
this preliminary processing. It was 
brought out that in general the measure 
of the work done in the scrubbing opera- 

tion was the amount of power used per 
ton of feed, and that increasing the speed 
of the scrubbing operation often raised 
the power requirements to the point 

whe ré the \ became too costly. Al] agreed. 

however, that the power requirements for 
scrubbing were not excessive. 

The second session on the “Screening 

of Iron Ores” was led off bv C. R. Phil- 

lips, Hewitt-Robbins, Inc., Hibbing, fol- 
lowed by James Stukel, Cleveland-Cliffs 

Iron Company, Taconite, Minnesota, and 
William R. Derrick, Derrick Manufactur- 
ing Company, Buffalo. New York. 

Mr. Phillips outlined the problems and 
Mr. Stukel and Mr. Derrick responded 
with results from using specific equip- 
ment. Mr. Stukel’s paper on the use of 
Dutch State Mines’ screens at the Hol- 

tnan-Cliffs cyclone plant created a con- 
siderable number of questions on use; 
Mr. Stukel seemed to feel that the Cliffs 

experience provided the answers to some 
specific problems but that to generalize 

on other applications was difficult. 
The experience with high-frequency 

vibrating screens by Derrick produced 
some new information for the industry. 
Mr. Derrick reported on the application 
of his company’s units and reported that 
the high frequency screen was particu- 
larly useful in the screening of fines. He 
stated that the higher frequency enabled 

operators to get more tonnage over the 

screens than with standard freauency but 

admitted that there were special problems 
involve d. 

A discussion of the design and prepara- 
tions of tailing sites by John Grant, An- 
aconda Company, Anaconda, Montana, 

and Charles Grant, Tones and T.aughlin 
Steel Corporation, Virginia. Minnesota, 
covered the problems posed by increasing 
demands of public bodies on anti-pollu- 
tion and how mining operators could 
overcome some of these problems. Charles 
Grant outlined the construction and 
maintenance of tailing ponds, while Tohn 
Grant detailed that particular problems 

involved with the tailings from the An- 
aconda operations in Montana. 

The final session dealt with the subject 
of “Surging and Stockniling” and covered 

a wide range of problems. Richard Derby. 
Oliver Iron Mining Division. Grand 
Rapids, Minnesota: Abe W. Mathews, 
Ahe W. Mathews Engineering Company, 
Hibbing: William McDermott. Pickands, 
Mother & Co., Hibbing: William Lanctot, 
Zalk-loseph Steel Fabricators, Duluth; 
Alex Patton, Superior Lidgerwood-Mundy 
Corporation; and R. W. Kirkland, Iron 
Ore Company of Canada, made up the 
panel. Messrs. Mathews and Derby 
covered the surging design and general 
considerations and Messrs McDermott, 
Lanctot, and Paton covered stockpiling. 

In large tonnage operations the use 

of surge bins and/or piles of various 
kinds at various stages of the processing 
seems a necessity, according to the panel 

members. However, the group seemed in 
accord on the point that surge facilities 
should be such that they provide uniform 
flow of ore into and out of the plant. 
There seemed to be some who favored 
surge piles for the removal of finished 
product. and waste also. Stockpiling as a 
means of accomplishing this same thing 
was also brought out. 

With the growth of plants whose opera- 
tions continue throughout the year, stock- 
piling becomes a necessity when shipping 
shuts down for the season. 

Although it was billed as surge piles, 
this latter point was covered by Mr. Kirk- 
land in his discussion of the problem at 
Seven Isles, Quebec. There, he pointed 
out, the piles are used for blending ores 
as well, but that even if this were not 
the case the stockpiling of ores to keep 

the railroad shipments at an even rate 

was a necessity. Last year, he said, the 

stockpile was reduced about 1,000,000 
tons during the time between the open- 
ing of the shipping season and the open- 
ing of the mining season. This particular 
stockpiling operation is a large one rang- 
ing up to almost 2,000,000 tons in storage 

at times. The reclaiming is done with a 
group ef power shovels loading out the 
pile at those times when ore is called for 
from the surging area. 

Last, but not least, and one of the best 
attended papers of the entire three-day 
meeting, was given by Dwight C. Brown, 
assistant director of research, Jones and 
Laughlin Steel Corporatidn, on the 
“Direct Reduction Processes.” Mr. Brown 
outlined what the ‘various processes 
claimed to be and what his research has 
found out about the processes. The search 
for an economical direct reduction process 
is one which has excited the iron people 
wherever they might be and this was a 
review of progress, so to speak, on this 

subject. Mr. Brown feels that direct re- 
duction is not vet a complete reality in 
every case but that it can replace or sup- 
plement conventional methods only in 
integrated operations. 

One of the more thoughtful men, on 
hearing Mr. Brown’s paper, remarked 
that if and when direct reduction hecomes 
more thoroughly developed it will bring 

about a complete rearrangement of the 
present schedule of ore cost formulas at 
both ends of the Lakes. 

Summarizing briefly, the iron ore indus- 
trv continues to be vitally concerned 
with improving the product at lower costs 
and more efficiently. Companies continue 

to study what each other is doing with 
the assurance that what works well for 
one operation will work well for another. 

Rosiclare Fluorspar Mine 

Again in Operation 
The Rosiclare Lead and_ Fluorsvar 

Mining Company has resumed operations 

at its property in Hardin County, Illinois. 
The mine has been closed since March 

1954. when reduction in fluorspar prices 
and reduced orders for fluorspar forced 
the company to cease production. 

The company has granted leases to 
operate the mine to Wiley Cochren, 
M. L. Conn, and Ted Joiner, indenendent 
mine onerators with offices in Elizabeth- 
town, Illinois. The leases provide for ner- 
centage royalty payments to the Rosiclare 
Company, and for technical mining su- 
pervision by Rodney W. McClusky, min- 
ing engineer of Golconda, Tllinois. 

Exploration work and mining opera- 
tions are expected to begin soon. 



te years and 460 cars /ater 

Olga Coal Company 

still 

In 1951 Olga Coal Company bought 300 coal cars equipped 

with National NC-! Trucks, National rubber cushioning 

devices, Willison Automatic Couplers and Naco Steel Wheels. 

Based on experience with the 300 original cars, Olga Coal 
purchased an additional 120 cars. And now Olga Coal has 

placed a third order for 40 more cars. This brings Olga’s 

modern fleet up to 460 units—al/ 100% National-equipped. 

This is typical of the swing to National-equipped mine 

cars—for safety . . . for longer life and lower 
maintenance . . . for lower per-ton mining costs. 

NATIONAL “A:tE45© CASTINGS COMPANY 
Established 1868 Cleveland 6, Ohio 

WILLISON AUTOMATIC COUPLERS © RUBBER CUSHIONED UNITS + NACO STEEL LINKS 

ond SWIVEL HITCHINGS «¢ MINE AND INDUSTRIAL CAR TRUCKS * NACO STEEL WHEELS 

CANADIAN Suesioiany “@tlonal Maiieable and Stee! Castings Company 
of Canada, Lid. + 128 Simcoe St. * Toronto 1, Ontario . 



Iron Ore Concentrator 

To Be Built in Montana 

An $8,000,000 iron ore concentrator is 

scheduled to be built near Dillon, Mon 

tana following an agreement between 
Mine I ils I ngineering ¢ Ompany ot Grand 

Junction, Colorado and the North Ameri- 

can Utilities ¢ ompany of Montreal, Can 

ada. North American will pay for the 

plant and provide working capital. Min- 
erals Engineering will operate the mill 

with ore mined from a deposit near Dil 
lon, controlled by Minerals 
be divided equally 

The mill is expected to produce about 

1,000 tons of concentrates per day 
trom 3,000 tons of ore The concentrate 

will be shipped to a steel mill to be 

built in Canada 

Further expl ration of the Dillon iron 

depe sits 1S planned by Minerals Engi- 

neermeg I irlier drilling indic ated reserves 

of 43,000,000 tons, with recovery of a 
60 to 65 percent iron concentrate possi 

ble se NEINENC WorLpD September 

1956 pace 131 

Profits will 

Minerals Conference 

Set for San Francisco 

The Pacific Southwest Minerals Indus- 

try Conference has scheduled 40 techni 

cal papers for its annual meeting to be 

he ld thi year In San Ky incisco Califor- 

nia on March 27, 28, and 29. Conference 
host will be the San Francisco section 
of the AIME members 

ire the Reno, Las Vegas, and southern 

California sections 
Chairman Fred Lohse of Kaiser Alumi- 

num and Chemical Corporation, Oak 
land, California, has announced that the 
St. Francis Hotel will be conteren 
headquarters. Assistant chairman L. K 
Wilson, geologist, American Smelting & 

Refining Company, San Francisco, has 
made special arrangements for the con- 
ference members to inspect the 2.5-acre 

working model of San Francisco Bay 
which is operated by the U. S. Army 
Engineers at Sausalito, California, This 

field trip will be on Saturday March 29th 
Program chairman J. K. Brooke, Kaiser 

Aluminum & Chemical Corporation, and 
his assistants have arranged the program 

so as to give emphasis to the use of 
mineral materials by the chemical and 
process industries of northern California 

The preliminary program and speakers 
include the following: the Bretz mercury 
mine, Malheur County, Oregon by Sam- 
uel S. Arentz, Arentz-Comstock Mining 
Venture. Salt Lake City, l tah Geochem- 

ical Prospecting for Industrial Minerals 
by Dr. H. E. Hawkes, Division of Mineral 
Technology, University of California, 
Berkeley, California; Krupp-Renn Process 
for the Treatment of Titanium-Bearing 
Iron Ores by Russell T. Miller, South- 
western Engineering Company, Los An- 
geles, California. 

Other papers will be: Industrial Min- 
erals Used in the California Steel Indus 
try by K. W. Mote, Raw Materials Plan- 
ning Engineering, Columbia-Geneva Steel 
Division, United States Steel Corporation, 
San Francisco, California; Functions of 
the Menlo Park Western Office of the 

United States Geological Survey by Dr. 

David Gallagher, United States Geologi- 

cal Survey, Menlo Park, California; The 
Use of Precision Photogrammetry to Es 

tablish Elevatign Control for a Gravity 
Survey by W. T. Kinoshita, geophysicist, 

co-sponsoring 
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United States Geological Survey, Menlo 

Park, California; X-Ray Mineral Aanalysis 
Fechniques by Dr. Ralph E. Wood, Re- 

search Center, Western Mining Divisions 
Kennecott Copper Corporation, Salt Lak« 
City, Utah; The Use of Pyrite and Pyrite- 

like Ores in the Manufacture of Sulphuric 
Acid by V. A. Fink, General Chemical 

Division, Allied Chemical and Dye Cor- 

poration, Nichols, California; Guatemalan 
Minerals Potentials by Mr, Philip R 
Bradley, Jr., mining engineer, Berkeley 
California; and Port of Stockton, Califor- 

nia Iron Ore Shipments by John Heizer, 
ining engineer Re no, Ne vada. 

Despite the fact that there are no 

uranium papers scheduled, the mining 
industry will be very much interested in 
the paper by Pat Selak, manager, Nuclear 
Engineering Development, Kaiser Engi 
neers, Oakland, California. 

Special events are planned for th 
ladies and the Conference will end with 

a dinner dance at the St. Francis Hotel 

The new open-pit operations of Calera 
Mining Company's Blackbird Division at 
its property in Lemhi County, Idaho, is 
currently yielding about 400 tons of ore 
daily. Isbell Construction Company of 
Reno, Nevada is currently moving about 
12,000 tons of waste daily with 48 men, 
two shovels of 2%- and }-cubic-vard 

capacity, eight 22-ton Euclid trucks, three 
dozers, one patrol, two rotary drills, and 
service equipment 

Salmon River Scheelite Corporation 
plans to complete its current $90,000 
Defense Minerals Exploration Adminis- 
tration project in Custer County, Idaho’s 
Bayhorse district with funds received 
from sale of its remaining treasury stock 
to Robert M. Barrett of Salt Lake City. 

Mr. Barrett then will take over opera- 

tion of the tungsten mine under a sub- 

lease and working agreement. The com- 
pany will receive half of net profits until 
it has received $250,000 and 30 percent 
thereafter. Frank A. Taft will direct 
future operations which include construc- 
tion of a mill and refinery at the property. 

Deep exploration of the Silver Moun- 
tain Mining Company property east of 
Mullan, Shoshone County, Idaho is being 
pushed on a three-shift basis by Hecla 
Mining Company and the Bunker Hill 
Company. One heading has been ad- 
vanced more than 2,800 feet northeasterly 
from the bottom of the 2,000-foot shaft. 
More than 1,500 feet of drifting and 
more than 3,000 feet of diamond drilling 
also has been done. 

Golconda Lead Mines’ flotation plant 
east of Wallace, Shoshone County, Idaho 
has been operating at capacity seven days 
a week on custom ores. The firm closed 
its own mine last June because of low 
lead-zine prices. J. A. Featherstone, Wal- 
lace, is president. 

The three-compartment vertical shaft 
of Lucky Friday Silver-Lead Mines east 

of Mullan, Shoshone County, Idaho has 
been completed to the 3,130-foot level. 
Ore disclosed to date on the new 2,450- 

foot level has been comparable to that 
found on the 2,300-foot level above. 
Charles E, Horning, Wallace, is president. 

UNITED STATES NEWS 

Day Mines, Inc. has dropped about 50 
men from its payroll under curtailment 
of operations because of low metal prices. 
The firm had 150 employees and 25 les- 
sees, at last report. At the firm’s Dayrock 
mine north of Wallace, Shoshone County, 
Idaho, the faulted portion of the new 
Bonanza lead-silver vein had been lo- 
cated on the 500 level and development 

ore consisted of fair grade. The vein had 
been followed 850 feet, of which 675 
feet was mineable. Henry L. Day of Wal- 

lace is president. 

Mining costs at the 

mine of Clayton Silver Mines, Custer 
County, Idaho averaged about $3,000 
higher each month during 1957 than in 
1956. Mine production averaged nearly 
3,000 tons monthly. The firm also started 
a $175,000, two-year exploration and de- 
velopment program which included deep- 
ening the mine shaft 300 feet to the 800- 
foot point. W. M. Yeaman of Yakima, 
Washington is president. 

lead-silver-zin¢ 

4 zone extending 1,000 feet easterly 
from the Sunshine Mining Company 
property on Big Creek, Shoshone County, 
Idaho into the New Purim area will be 
explored from deep Sunshine workings 
under a new agreement settling extra- 
lateral rights questions. Polaris Mining 
Company will receive 47 percent of pro- 
duction, Sunshine 40 percent, and Silver 
Dollar Mining Company 13 percent. Pola- 
ris has abandoned its exploration and 
mining operations in the easterly portion 
of New Purim ground from its Silver 
Summit mine workings because of lack 
of ore. 

The Bunker Hill Company, one of the 
nation’s largest lead producers, has car- 
tailed its Kellogg, Idaho operations be- 
cause of low prices for lead and zinc, 
declining sales, and growing inventories 
of finished metals. The work week of 
miners has been reduced from six to five 
davs, the 3,000-ton mill has gone from a 
seven to a five-day week and the zinc 
plant production has been cut 20 percent. 
Mine output has been cut 16 percent. A 
fifth 800-ton ball mill, costing $130,000, 
was installed in the concentrator only re- 
cently. Aside from its lead and zine op- 
erations, the company is developing what 
it considers to be a promising silver de- 
posit at its Crescent mine in the Coeur 
d’Alenes east of Kellogg. The firm hopes 
to bring the mine into production some 
time this year. According to company offi- 
cials, the mine could develop into a 
major silver producer. It will also di- 
versify company activities. 

The General Services Administration 
has declined to set up a mica purchasing 
depot in the Moscow-Deary area _ of 
Latah County, Idaho on the ground that 
no mines were in active production and 
there was little evidence of interest in 
mica mining. 

The Triumph mine, normally south 
central Idaho’s largest producer with be- 
tween 125 and 150 men, had only four 
men on the payroll at last report. The 
mine suspended operations some months 
ago because of low metal prices. Lewis 
M. Robinson is mine manager for 
Triumph Mining Company. 

Hauling of ore was discontinued late 
in September at J. R. Simplot Company's 
barite mine on Deer Creek, Blaine 
County, Idaho, but a six-man develop- 
ment crew was retained. Ore shipments 
are to be resumed in the spring. 

A new type of mercury plant, a 200- 
ton flotation mill, is being installed by 

73 



Vice-president L. D. Riffe of the Dulin Bauxite Company, Inc., Sweet Home, Arkansas 

to this Cat No. 12 Motor Grader, Mr. Riffe says of his Cat-built equipment: ‘ 

That’s the way L. D. Riffe, vice-president of Dulin 

Bauxite Company, Inc., feels about CAT ma- 

chines including this rugged, versatile No. 12 Motor 

Grader. The machine is maintaining haul roads on 

tock, Ark. 

The Dulin Company, like other big outfits who 

must count on continuous operation of earthmoving 

machines for high production, knows from experi- 

ence that it can rely on Caterpillar equipment to 

get the job done on time. On this contract the 

Dulin spread must move 2,300,000 cu. yd. from 

three pits, stripping to an average depth of 83 ft. 

The Cat No. 12 Motor 

edged 

bauxite mining operations near Little 

Grader is the acknowl- 

“standard of the industry’’—with a solid 

reputation for minimum down time. It’s preferred 

by operators for its operating ease and comfort, a 

popularity earned on the job. And add the fol- 

lowing features: 

. Using three DW21s and a D9 on the job, in addition 

‘The only non-operative periods are due to bad weather.” 

Fast, easy blade positioning. Exclusive oil clutch 

reduces wear, cuts work stoppages for repair. Con- 

stant mesh transmission for fast, easy shifting. Oscil- 

lating tandem drive for greater flotation. Leaning front 

wheels for maneuverability. A preferred, powerful en- 

gine that lugs hard on the job and gives trouble-free 

operation. 

Get in touch with your Caterpillar Dealer for 

an actual demonstration of how the big yellow 

machines handle the toughest assignments. Take 

a little time now to save a whale of a lot of pro- 

duction time later! 

Caterpillar Tractor Co., San Francisco, Calif.; Peoria, Ill, U.S.A 

CATERPILLAR 
Caterpiliar and Cat are Registered Trademarks of Caterpiiar Tractor Co 

w woman wor 



NORTHWEST 

Holly Minerals Company at Stibnit 
Idaho to take the place of the rotary 

furnace destroyed by fire a vear ago. The 

new mill is expected to virtually elimi 
nate mercury fumes. Holly Minerals 
bought the mine from United Mercury 
Vines Company which had been ordered 
to correct conditions causing mercury 
Vapor potonimg 

Intermountain Mine, Inc. has been in 
corporated by William and Emma 

Schierding and James R. and Betty Con- 
ley, all of Boise, Idaho, with capitaliza- 
tion of S500.000 

Rare Metals Corporation of America 
as been mining about 175 tons of ore 

daily at its Idaho-Almaden mercury mine 
near Weiser in Washington County 
Idaho. J. J. Snider is mine and = mill 
iperintendent 

Silver Star-Queens Min Inc. shipped 

iore than $160,000 worth of crude ore 
in 1957 trom its property near Bellevur 
Blaine County, Idaho, and, at last report 

had a crew of 20—the largest in south 

enti il Idaho's le id silver Z1TK belt Pro 

duction was at a rate of more than 300 

tons of direct-shipping ore monthly, R. 7 
litz is general manager 

| 

Potash Company of America has sus 
pended operations at it lead-zine cop 

per-silver deposit in) South Mountain 
Idaho nad it i ph sphate deposit In 

eastern Idaho The firm had been ex- 

ploring the Mcllwee property in Paris 
Canyon near Montpelier, and retains 

me leases there for future de velopment 

eel ON 

The world’s largest vermiculite mine, 
that of the Zonolite Company near Libby, 
Montana, is yielding 3,000 tons of mill 
feed from open pit operations daily The 

company mill is turning out 500 tons of 

concentrate daily. Orville Thorn is mine 
superintendent 

St Paul Lead Company and Merger 

Mines Corporation have virtually com- 
pleted constructing and equipping a 
flotation plant five miles from the old 

Snowshoe lead-silver-gold mine near 

Libby, Montana. Milling operations are 
ri xpected to begin in the spring. An esti- 

mated 17,000 tons of ore are immediately 
ivailable for milling. Blocked out and 

probable ore is estimated at 283,000 tons 

Al Osborne of Coeur d’Alene, Idaho, 
heads St, Paul Lead. C. H. Hunter of 
Hayden Lake, Idaho, is president of 
Merger Mines 

Anaconda Aluminum Company is said 
to have purchased 2,215 additional acres 
of land near its plant at Columbia Falls, 
Montana. Deeds filed at the Flathead 
County court house are said to have listed 
the purchase for “plant use.” The firm’s 
original plant area covered 750 acres 

ae a ee ae 

Construction of Lakeview Mining Com- 
pany's $2,600,000 uranium processing 
inill north of Lakeview, southeastern 
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Ore blending is particularly important in 

some uranium concentration. Multiple 

storage and conveying designed and 

built by Stearns-Roger has met the re- 

quirements of this southwestern producer. 

For materials handling, as for other im- 

portant operations in the processing of 

metallic or non-metallic ores, rely on the 

complete services of Stearns-Roger for 

design, engineering, fabrication or field 

erection. 

Stearns-Roger 
THE STEARNS ROGER MFG CO + DENVER. COLORADO 

DENVER ® HOUSTON © EL PASO @® _— SALT LAKE CITY 

Stearns-Roger Engineering Company, Ltd., Calgary, Alberta 

_* a no subsite for GuplruenlEe _— 
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Oregon, is scheduled to start in April. 
The mill will have a capacity of about 
210 tons of ore daily. It will be supplied 
principally from the White King mine, 
where Lakeview has driven some 1,800 
feet of underground workings. Ore from 
ther producers also will be accepted. 
James F. Poulos is mine manager. Dr 
Garth Thornburg is company president 

4 $10,420 mercury exploration project 
is planned by International Engineering 
and Mining Company at the Axehandle 
mine in Jefferson County, Oregon. The 
Defense Minerals Exploration Adminis- 
tration will provide 75 percent of the 

ost. The company’s headquarters is in 
Santa Barbara, Calif. The firm is a part- 

nership of Frank Sylvester, E. L. Cleve- 
land, P. L. Schneider and E. L. Sylvester. 

Harvey Aluminum, Inc’s new $65,000,- 
000 aluminum reduction plant at The 
Dallas, Oregon is expecte d to go into pro- 

duction by the end of this quarter, or 
the early part of the second quarter of 
this year. Electric tests for the 54,000- 
ton-per-year plant are already 
way 

Ford M. Converse of Portland, Oregon 

has been cranted a $3,600 Defenss 

Minerals Exploration Administration loan 
for exploration of a copper deposit at 

the Grand Cove mine, Jackson County 

Total cost of the project is estimated at 

$7.200 

unde e 

Photo - Courtesy, Nat'l Malleable and Steel Castings Co. 

TRY 
DIFFERENTIALS 

AND SEE 
THE DIFFERENCE 

CORRE Be) 

BO. STS 

It takes a tough car to take it away, day after day. The 
many tons of heavy iron ore that fall relentlessly from 
the shovel demand a car that can take it. 

Differential side dump cars — air powered — have been 
serving the industry for some decades, now, and their 
performance brings back steady repeat orders that speak 
for themselves. 

Let us send you complete specifications and discuss your 
needs at your convenience. You'll like what you hear 
about Differentials. 

PIONEERS 

IN HAULAGE 

EQUIPMENT 

SINCE 1915 

DIFFERENTIAL 
STEEL CAR COMPANY 

FINDLAY, OHIO 

The Paramount quicksilver property 
near Greenhorn, Grant County, Oregon 

last operated in 1941, has been leased 

by Wayne Waggoner of Weiser, Idaho 

and Gordon West and Jack Milne of 

Portland, They are planning exploratory 
work in the spring 

Frank Mayo of Sumpter 
planning to work placer ground on 
Cracker Creek south of Bourne in Baker 
County, owned by Ed Leeck of Bake 

Mr. Mayo plans to use a skid-mounted 

washing plant of about 75-yards-per-hour 
capacity 

Oregon is 

Bolivar Copper Mining Company is 
pl inning a milling operation in the spring 

at its 25-claim property at the headwaters 
of Cow Creek, near he Douglas-Coos 

County line in Oregon. Concentrates 

would be shipped to the Tacoma, Wash 

ington smelter. R. F. Carr of Roseburg 
Is company pre sident 

| ME 

Northwest) Uranium Mines put two 
drill rigs to work recently on its Spokan 
Indian Reservation holdings in Stevens 
County, Washington where the firm pre 
viously drilled out an ore body estimated 

at more than 500,000 tons. Using new 

wire line core drills, the company is 
seeking an extension ot the main Ore he cy 

west of a fault. The work was under a 

third-stage DMEA contract providing for 
3.200 feet of drilling at a cost of $20,198 

It would bring the total cost of the ex 

ploration project to nearly $50,000. Di 
k k Scott Wallace 

Clayloon Uranium Company has mined 

iS pre sident 

in initial 10 cars of autunite-bearing or 
tor shipment to the Ford, Washington 

uranium processing plant. Production w 
by open-pit methods from the Huffman 
lease which Clayloon is operating under 

a profit-sharing agreement with Day 
break Uranium, Inc., which shipped nine 
carloads of ore from the lease in 1956 

Byrl T. Goodwin is president of Clayloon 
Uranium 

Washington state’s second largest gold 

producer, Lovitt Mining Company, is 
shipping 240 tons of high-silica content 
ore daily to the Tacoma smelter of Ameri 
can Smelting and Refining Company 

lwenty-eight men are on the pay roll 
The firm also produces fruit from = an 
66-acre orchard on the Tinie property 

near the Wenatchee city limits. The 1957 
harvest was 20,000 boxes of apples, 30 
tons of pears and 45 tons of peaches 

E. H. Lovitt is president 

The General Services Administration 

has opened a mercury receiving depot in 
Spokane, Washington for producers in 
the Pacific Northwest and Alaska. North 
west Geochemical Corporation of Spo 
kane has been awarded a contract to 

weigh, sample, and analyze mercury r 
ceived through June 30, 1958. The firm 

is enlarging its laboratory and adding 

some equipment. Its services include soil 
analysis. Eugene Gratton is president; 
Cline E. Tedrow, vice president, and 
Kenneth R. Bagdon, secretary-treasure! 

4 $9,520 uranium exploration project 

is to be undertaken in the spring by 
Mudhole Expleration Company of Spo 
kane, Washington under a contract 
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A new name in metals—American Metal Climax, Inc—arises from 

the merger of two well-known companies, The American Metal 

Company, Ltd. and Climax Molybdenum Company, 

American Metal Climax, Inc. now offers expanded facilities and 

services. Its activities include mining, smelting, refining, marketing, 

exploration and research, Its products are molybdenum in all forms, 

potash, copper, lead, zinc, uranium, vanadium, tungsten, tin, solder, 

metal powders, precious and rare metals, selenium, germanium, tel- 

lurium, cadmium, cobalt, bismuth, arsenic, oi] and gas, and others. 

Its interests circle the globe; principal business activities are in North 

America, Western Europe, and Africa. 

AMERICAN METAL CLIMAX, INC. 

61 Broadway, New York 6, New York 

Climax Molybdenum Company —a Division 
500 Fifth Avenue, New York 36, New York 

Principal Subsidiaries of American Metal Climax, Inc. 

AMERICAN CLIMAX PETROLEUM CORPORATION 

New York, New York 

THE AMERICAN METAL COMPANY OF CANADA LIMITED 

Toronto, Ontario, Canada 

THE ANGLO METAL COMPANY LIMITED 

London, England 

BLACKWELL ZINC COMPANY, INC. 

Blackwell, Oklahoma 

CIA. METALURGICA PENOLES, S.A. 
Monterrey, Mexico 

4 ~ 

CIA. MINERA DE PENOLES, S.A. 

Monterrey, Mexico 

CLIMAX URANIUM COMPANY 

Grand Junction, Colorado 

HEATH STEELE MINES LIMITED 

Newcastle, New Brunswick, Canada 

RHODESIAN SELECTION TRUST LIMITED 

Salisbury, Southern Rhodesia 

SOUTHWEST POTASH CORPORATION 

Carisbad, New Mexico 

UNITED STATES METALS REFINING COMPANY 

Carteret, New Jersey 
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One of the many drill rigs now in operation throughout the United States and overseas. 

The most important primary phase 

of construction, roadbuilding or 

mining begins with foundation 

investigation or exploratory work 

from which it is desired to get 

complete information and best pos- 

sible 

contractors make the mistake of 

cores. In many instances, 

bidding on work or taking a con- 

tract without complete knowledge 

of sub-surface conditions, or 

miners will start mining operations 

without first conducting a thorough 

exploration program, but successful 

contractors and mining men always 

investigate first to know how to 

quote in order to get the contract 

and still make a profit, and how to 

plan to have a successful operation. 

One of the most reliable organi- 

zations in America for furnishing 

this information and _ satisfactory 

cores is Sprague & Henwood, Inc. 

For more than seventy years it has 

been rendering satisfactory core 

drilling service throughout tie 

United States and the world. Many 

of its customers have continuing 

contracts with Sprague & Henwood, 

Inc., because they know that they 

can be assured of the best in founda- 

tion investigation and core drilling 

service that can be found anywhere. 

Sprague & Henwood, Inc., with 

its own manufactured field tested 

drilling equipment; its own manu- 

factured “Oriented” diamond bits; 

its highly trained personnel; and 

its well trained and highly qualified 

supervision assure you of the best 

possible results obtainable. 

Write to Sprague & Henwood, Inc., 

today for any information relative 

to test borings or core borings you 

desire, or for an estimate, giving 

complete information, and it will 

be on its way to you just as quickly 

as possible, without obligation 

to you. 

SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, PA. 

BRANCH OFFICES: NEW YORK © PHILADELPHIA © PITTSBURGH © ATLANTA 

BUCHANS, NEWFOUNDLAND ¢ GRAND JUNCTION, COLORADO 
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| Company. 
| AEC geologist for Colorado and Wyo- 
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signed with the Defense Minerals Ex 
ploration Administration, The site is 
property on the south side of Mount 
Spokane in northern Spokane County 
where the firm has uncovered showings 
of autunite and stockpiled 35 tons of ore 

Both bul'dozing and drilling are planned 
Adolph Nissen is president. 

The Admiral zinc-lead mine one milk 
north of Leadpoint, Stevens County 
Washington, is to be explored and de- 
veloped by Bonanza Consolidated Min 
ing Company under a 10-year operating 

agreement signed recently. The Bonanza 
firm has been making some shipments 
from the adjoining Red Top mine. Ad 
miral Consolidated Mining Company, a 
Spokane firm, and lessees have mined 
and milled ore intermittently over the last 
decade E. B. Gibbs, Colville mining 

man, heads Bonanza Consolidated 

Wind River Mining Company has been 
stockpiling gold-silver ore at its prop 
erty near Stevenson, Skamania County 
Washington, for a mill which manage- 
ment expects to erect next summer. Ever- 
ett Philpot is president. 

A barite prospect 10 miles north of 
Colville in Stevens County, Washington 
has been leased by North Star Uranium, 
Inc. of Spokane. Development plans are 
being worked out by Robert J. Hund 
hause nh, Spok ine mining engineer John 

F. Campbell is president. 

ee =) eee 

Union Oil Company of California sold 
12,000 barrels of fuel extracted from 
solid oil shales to mining companies in 
western Colorado in the last six months 
of 1957. The shale oil came from the 

demonstration plant at Grand Valley 
Colorado, and was sold to the uranium 
reduction facilities of Union Carbide Nu 
clear Company, a division of Union Car 
bide Corporation at Rifle, Colorado, and 
molybdenum processing facilities of Cli 
max Molybdenum Company division of 
American Metal Climax Inc. at Climax 
The plant has a capacity of 400 tons of 

shale ore per day. Operations started in 
1957 and this is said to be the first time 
shale oi] has been used in industry. It is 

sold directly from the ore processing 
plant without going to a refinery as petro 

| leum fuels do. 

United Western Minerals Company has 

completed its aerial survey of the Talla 
hassee-South Park area in Colorado and 
is now In Posse ssion ot a large block of 

private land, state leases, and federal 
lode mining claims. The company located 
over 30 new anomalies on company prop 
erty, as well as additional outcrops and 
some favorable drill holes. Several test 

| shipments were made to the AEC pilot 
plant at the Colorado School of Mines 
in Golden, and to the Dow Chemical 

Marvin Chase, former chief 

ming, is now in charge of all Colorado 
exploration and development work for 
United Western. 

New Moline Mining Company has 
been formed, with headquarters in Mont- 
rose, Colorado. Ross L. Dustin is presi- 
dent and general manager. 

The J. M. Huber Corporation of Bor- 
ger, Texas is considering the possibility 
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of reopening its uranium mine in the 
lallahassee Creek district of Fremont 

County, Colorado, The firm mined the 
Sunshine and Last Chance claims in 1955 

and 1956, but was held up in 1957 
through litigation proceedings. The autu- 
nite ore has averaged about 0.25 percent 
U,Os in shipments made so far 

Resurrection Mining Company, which 
has closed down mining operations at 
Leadville, Colorado, is now dismantling 
many of the historic old structures for 

safety reasons, The work will continue 
through next spring, since winter weather 

prevents completion. Surface plants at 
the Ibex No. 2, 3, and 5 shafts of Thex 

Mining Company, under lease to Resur- 
rection, will be dismantled; the Ibex No 

t shaft and surface plant will remain 
intact Machinery at Ibex No l 
Triumph, M&N, Golden Eagle, and_ the 
old caved-in Irene No. 1 shafts will be 
dismantled and proper precautions taken 
to insure that the shafts are not safety 
hazards. The present Irene shaft and new 

surface plant will remain intact, along 
with new auxiliary service buildings 
there. In Iowa Gulch, the Julia Fish and 

Hellena shafts will remain in standby 
condition. Some dismantling will be done 

at the Yak, but the office, mill, and 

changehouse building will remain in 
readiness for resumption of operations 

SOTLIE day 

Trace Elements division of Union Car 

bide Nuclear Corporation plans to mine 
about 3,000 tons per eal 

um property in the Meeker mining dis- 
trict of Moffat County, Colorado. Ore 

will be processed at the mill in Maybell 
Largest output will come from the five 
Marge claims where the company intends 
to mine 260,000 tons of 0.10 percent ore 

this year. About 41,000 tons of similar 
grade ore will come from the four May- 
bell claims; 54,000 tons from the five 
Babs claims; and 2,300 tons from the 
eleven Bessie claims 

Climax Molybdenum Company _ tre- 
cently placed two reconditioned General 

Electric 20-ton locomotives in operation 
for development work on the Storke 
Level of its mine in Climax, Colorado. 
Both were used by the Montana Coal and 
Iron Company for a coal mine near Red 
Lodge, Montana until an explosion closed 
the mine in 1942. One had been caught 
in the explosion and was put out of com- 
mission. The other was used for cleanup 
work until 1946 and then abandoned on 
the wind swept plains of Montana. Cli- 
max purchased both, reconditioned them 

in the Storke Level Locomotive Repair 
Shop, and placed them in service this 
past fall. There are now 54 locomotives 

serving the Storke and Philippson Levels. 

ae S. Dodge plans additional de- 
velopment work next spring at his urani- 
um claims in the upper Woody Creek 
area of Pitkin County, Colorado. Ore is 
autunite, and the deposit is said to re- 
semble the Los Ochos deposit in Gunni- 
son County, both structurally and min- 
eralogically. Overall grade has 
about 0.22 percent uranium oxide 

at its urani- 

been 

Mines Development Inc. of Edgemont, 
South Dakota reportedly has received 
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permission from the AEC to increase 
production at its uranium mill to 13,000 

tons monthly. An important addition to 
the $500,000 expansion program which 
the company will now undertake will be 
the installation of a solvent extraction 
unit. Biggest ore supplier to the mill is 
Edgemont Mining naan Uranium Corpora- 

tion, now a part of Giant Resources, Ine. 

Uranium Reduction Company is nego- 
tiating with the United States Atomic 

ROCKY MOUNTAIN 

Energy Commission for an extension of 
its concentrate sales contracts beyond thx 

present deadline of March 31, 1962. 
Under present contracts the AEC per- 
mits the firm to process up to 540,000 
tons of uranium ore during six periods 
of up to 12 months duration in each 
until the expiration of the contract. The 
AEC has now announced a continuation 
of its domestic uranium procurement 

program until 1966, The 1,500-ton-per- 
day mill at Moab, Utah was the first 
resin-in-pulp type of concentrator to go 
“on stream” in the United States. 

Bear Creek Mining Company has 
drifted more than 800 feet from its new 
1,080-foot Burgin shaft in the Tintic dis- 
trict of Utah. Some mineralization has 
been found, mostly manganese. Core 
drilling is also continuing. 

THE BIGGEST NEWS IN 

MINE VENTILATION TUBING... 

BEMIS SAFETY YELLOW NYPRENE 

LEX/IP/IPE 
SAFETY YELLOW means just that... 
SAFETY! The yellow Nyprene material 
reflects light and is readily visible in 

darkness. It minimizes damage from 

punctures by machinery and equipment. 

Then add these six other major benefits 
and you’ll see why Bemis SAFETY 
YELLOW Nyprene FLEXIPIPE is 
your best ventilation value... 

Featherweight — fast, easy handling saves 

labor costs, 

Resistant to acid mine water, oil, grease, 
abrasion. 

Mildew-proof—will not rot even if stored wet. 

Stores compactly—requires small warehouse 
space. 

@ Tremendous tear and tensile strength, 

@ Long life, low cost, minimum maintenance. 

Bemis also manufactures durable, economical Jute-grade FLEXIPIPE. 

Both types (Jute-grade and Safety Yellow) are available with Bemis 

Rope Seam Suspension at no extra cost. 

Write or wire for complete information about Bemis HLEXIPIPE 

111 N. FOURTH STREET, BOX 23, ST. LOUIS 2, MISSOURI 



First SYNTRON Screening Feeder give you better separation, greater 
bypasses fines and feeds over 
size to SYNTRON Picking Table tonnage at lower cost. 
Second Screening Feeder classi- 

SYNTRON builds 5 different types of screens. 
A model for every screening job from heavy 
duty scalping to fine screening. Available in sizes 
ranging from 2 feet wide x 5 feet long to 6 
feet wide x 14 feet long, in one, two or three 

deck models. 

SYNTRON Vibrating screens offer a choice of 3 

drive units electromagnetic; unbalanced pulley 

and concentric action. These units provide uni- 

form vibration, utilizing the entire screening area 
no dead spots. Constant full screen efficiency 

gives more effective separation and _ higher 

capacity 

SYNTRON Vibrating Screens provide a fast, ef- 
fective, sizing, scalping, dewatering, dedusting 

coarse or fine screening and feeding of coal, 
ores, nonmetallic minerals, chemicals, etc. They 

combine efficiency, dependability and low main- 
tenance to meet production demands. 

SYNTRON Vibrating Screens are easily installed in 
preparation plants. Their compact design takes 
up a minimum of space. They can be suspension 

SYNTRON Vibrating Screens as- u r : - are mounted from over head or base mounted. 
sure accurate sizing of wet or 
dry materials. Positive action... Write us direct giving details of your screening 
long lasting... highly efficient. problem. 

Other SYNTRON Equipment 
designed to increase production, cut production costs 
Vibrators Rectifiers 

(bins, hoppers, chutes) (Silicon and Selenium) 

Vibratory Feeders a-c to d-c Selenium Rectifier Units 

Vibratory Screens Electric Heating Panels 

Shaker Conveyors Electric Heating Elements 

Vibratory Elevator Feeders Sinuated Wires 

Weigh Feeders Shaft Seals 

Packers and Jolters Electric Hammers 

Hopper Feeders Concrete Vibrators 

Lapping Machines Paper Joggers 

Our representatives will be glad to work with you in 

selecting the proper equipment for your operation. 

Call your nearest Syntron representative. 

or write for complete cataleg . . . Pree M658 

SYNTRON COMPANY 
166 Lexington Avenue Homer City, Penna. 
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U. S. Steel Corporation's Columbia- 
Geneva Steel Division has released the 
details of the $9,000,000 fluorine control 

system it now operates at the Geneva 
Steel Works in Geneva, Utah. Because 

the iron ore mined at Iron Mountain near 
Cedar City contains fluorine, significant 
quantities of which were being released 
into the air until 1950 when it was first 
detected. Since then, the firm has been 

seeking ways of controlling this air pollu- 
tion and it has resulted in the elaborate 
setup at Geneva which daily recaptures 
about 13,000 pounds of fluorine con 
tained in calcium fluoride. About 40 tons 
ot material are re moved ever’ry day trom 

precipitators at the sinter plant and 90 
tons a day from precipitators at the open 
hearth furnaces. 

Howe Sound Company has completed 
construction of its new $750,000 electro- 
lytic plant for production of higher pur- 
ity ae and it is now in operation. The 
plant is designed to handle the entire 
output of the firm’s cobalt refinery at 
Garfield. It should increase operating effi- 
crency 

Utah Copper Division of Kennecott 
Copper Corporation has laid off 290 em- 

ployees at its mine, mill, and refinery 
in the interest of “more efficient use of 
the work torce m 

Vitro Minerals Corporation and_ the 
Atlas Corporation have submitted a joint 
proposal to the United States Atomic 
Energy Commission to build a 1,000-ton- 
per-day uranium mill in the Gas Hills 
mining area of Wyoming. Vitro stated in 
the proposal that a $2,250,000 explora- 

tion and development program, con- 
ducted on only one-quarter of its Gas 
Hills properties, has indicated reserves 
of more than 1,500,000 tons of uranium 

ore. More than 500,000 feet have been 

drilled in the operation. The company’s 

holdings include 207 claims covering 

more than 4,000 acres. 

Columbia-Geneva Division, U.S. Steel 
Corporation, has exercised final option 
on a large group of lode and _ placer 
mining claims in the Atlantic City area 
where the extensive iron ore development 
is being considered. Documents filed 
with the Fremont County clerk at Lan- 
der, Wyoming, indicate that the company 
had paid about $44,500 to Sweetwater 
County men who held the claims. Claims 

involved are the Hester group in sec. 25, 
26, 27, 33, 34, 35 and 36, T. 30 N., R 

100 W., 6th P.M., excepting Rock Creek 
No. 1 in section 35 and Red Jacket in 
section 25; Rock Creek lode claims 2, 3 
and 4 in section 24; Slate Creek lol 
claims 1, 2, 3 and 4 in section 35; Robin 
Hood claims 3, 4, 5, 6 and 7 in section 
24; Rozelle placer claim in section 34; 
the Golden Nugget placer claim and the 
Gold Star claim in section 25, 

The Union Pacific Railroad Company 
has decided not to let bids for the present 
on its proposed iron ore railroad from 
Winton north to Atlantic City, Wyoming. 
The company had invited a group of 
contractors to submit sealed bids for the 
work. (See Mixinc Worwp, December 
1957, page 43.) The delay probably has 
been caused by the fact that Columbia 
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Geneva Steel Division of U.S. Steel Cor 
poration has not announced any immnx 
diate plans for its open-pit taconite min 
ind beneficiation plant near Atlantic Cit: 
which would have been serviced by th 

new spur line 

Ope rations at the Colorado | uel « 

Iron Company’s iron ore mine at Sunriss 
Wyoming have been reduced to a fou 
day week. The cutback was said to have 
occurred because shipments to CF&lI’s 
Pueblo, Colorado plant had been reduced 

from about 3.000 tons per day to 2.500 

tor 

Janne Nash of Austin Pexas and FE. W 

Nick irland of Tucson Arizona have pul 

chased the Trench mill near Patagonia 

Arizona. Nash McFarland have also 

leased the Flux mine on a royalty basi 

ind the Hardshell mine which furnished 

the w iter to run the mill The 200-ton 

Trench flotation mill has been operated 

for many years by American Smeltir 

and Refinin Company to handle the 

lead and zine ores from the 

Flux mine I} 

chased compl 

Tren h i 

iddition, the plant pur 
lead-zine sulphide mill 

ing ores delivered to the plant by many 

f the small producers in the area. The 

nill was closed down last fall, followi: 
the line in lead and zine prices. Pla 

f the new owners said to inchicdk 

peration of the plant on a custor 
1 

! milli 

} Pass 

For the eighth consecutive year, Ba 
dad Copper Corporation at Bagdad, Ari 
zona, declared a bonus for its employees 

Bac h employee working for the company 

for one year prior to December 1 pat 
ticipated in the year-end bonus, the 
umount being determined by the length 
of employment and straight-time earning: 
According to general manager Georg: 
Colville, the bonus is an evidence of ap 
preciation for efficiency and loyalty, and 
was given despite the fact that the com 

pany showed no profit in 1957 

Magma Copper Company, Superior 
Arizona, on January 5, 1958, established 
i five-day work week for its employees 

This 1S said to be the first time in more 

than 20 years that Magma has operated 
on iny chedule except a six-day week 

for its employees. According to the an 
nouncement by ¢ B. Foraker, general 

manager, the company will continue to 
operate the mine and smelter seven days 

i. week, but the mill will operate a five 
day week, then shut down for two days 

Arizona Governor Ernest W. McFar- 
land is seeking the cooperation and as- 
sistance of his fellow governors in the 
fight to obtain adequate tariff protection 
for his state’s copper mining industry. In 
letters to the Governors of the other 47 

states, he outlined the serious problem 

confronting the state of Arizona as a re 

sult of the “disastrous tobogganing” of 
the copper price. He stressed the point 
that present tariff protection and the 24¢ 
peril price are out of line with current 
production costs, and stated that an ex- 
haustive study had indicated the justifica- 
tion of a 32¢ peril point and restoration 
of the original 4¢ excise tax. 
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Fred F, Powell was the recipient of a 

$100 safety award from the Magma Cop 
per Company, Superior, Arizona. Thx 
award was in recognition of the 14,000 
man-shifts which he had supervised with 
out a lost-time accident. Mr. Powell also 

was paid a safety bonus of $420, at the 

rate of 3 cents per man-shift, in accord- 
mice with Magma’s polic y of doing ever;ry 

thing possibl to promote safe working 

conditions. 

Stovall Manganese Company is shiy 

ping from two to three carloads of metal 

lurgical-grade manganese eat h week 

under the government purchase program 
Part of the ore comes from the old Lake 
Superior and Arizona mine at Superior, 
part from properties in the vicinity of 
Casa Grande, and the remainder from 
near Socorro, New Mexico. The ore is 
trucked to the company’s treatment plant 

it Casa Grande where it is blended and 

prepared for shipment to GSA’s stockpile 
Principals in the company are Al Stovall 

Orville K. Mills, and Virgil Short 

The Tailings and Dump Concentrating 
Company has installed gold-recovery 
equipment at the old Vulture tailings 
dump at Wickenburg, Arizona. The proj 
ect is backed by Dallas, Texas interests 

with J. W. Crotty in charge. 

A gypsum deposit near Camp Verdc 
Arizona, has been brought into produc- 

tion by the Verde Gypsum Company and 
ibout 27 tons a day are being trucked to 
the Phoenix area for sale to agricultural 
chemical companies. The deposit carries 
practically no overburden and is said to 
require no blasting. President of the new 
concern is Gordon R. French of Phoenix 
Associated with him are Vincent and 
Kenneth Neils 

SOUTHWEST 

Che Westminster Corporation of Den- 
ver, Colorado has acquired two mercury 

properties in Arizona, The Pine Moun- 

tain and Mercurio mercury mines located 
67 miles northeast of Phoenix in Maricopa 

County have been purchased from 

Western Oil Tool and Engineering Com- 

pany Inc, of Pasadena, California, along 

with drilling, mining, and milling equip- 

ment. Western Oil Tool will be operated 

is a wholly owned subsidiary of West- 

minster. Work has started on the Pine 
Mountain mine and the company hopes 
to be milling between 40 and 50 tons 
daily shortly. Plans are being made for 
another 100-ton-per-day mill, and it is 
expected that this mill will be installed 

by the fall of this year. 

A review of Arizona’s natural resources 
has been prepared by the Arizona Re- 
search Consultants for the Arizona Devel- 
opment Board, This up-to-date summary 
is available free to interested parties if 
they write to the Board at 1521 West 
Iefferson Street, Phoenix, Arizona. 

Kern County Land Company is_ the 
latest entrant in the search for saline de- 

posits in California’s Mojave Desert. The 

firm is reported to have leased property 
from J, E. Ventresca. Kern County Land 
Company established a hard minerals de- 
partment in 1956 

Harry Gorton and associates of Desert 

Hot Springs, California are reported to 

EY 

Photo Courtesy Kaiser Steel 

Kaiser's $194,000,000 Expansion Now Underway 

Kaiser Steel Corporation's $194,000,000 expansion program is well underway at the Eagle 
Mountain mine near Riverside, California and mill at Fontana, California. Production from the 
mine will soon be stepped up to meet the requirements of a fourth blast furnace now under 
construction at the Fontana mill. Pictured above is one of five, 64-ton, semi-trailer dump trucks, 

said to be the largest rear dump semi’s ever built, now in use at the Eagle Mountain mine to 
haul ore from the open pit to the crushing plant. The trucks are the first five units of this model 
produced at Kenworth Motor Truck Corporation's plant at Seattle, Washington, and five more 
are to be purchased by Kaiser in the future. Too large for travel on ordinary highways, the 
trucks were shipped by rail in three sections and assembled at the mine. When expansion plans 
are completed in mid-1958, Kaiser Steel is expected to be the largest steel producer west of 

the Mississippi River. 
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Bulk Mineral Storage by the S MAN Metho eens 
have leased the old \Vfountain Be Ile gold 

mine near Soulsbyville in Tuolumme 
County, California. The 110-foot shaft i 
being reopened ind retimbered 

Kennecott Copper Corporation and 
Consolidated Coppermines Corporation 
ire reported to be negotiating over the 
possible sale ot Consolidated’s property 

in Nevada to Kennecott. The two firm 
have been operating jointly near Ruth 
Nevada for a number of years. In addi 
tion, Consolidated has been mining from 

the Tripp open pit which adjoins Ken 
necott’s Veteran pit. Output of all three 

of Consolidated’s properties is treated at 
Kennecott’s concentrator and smelter at 

McGill. If the negotiations are completed 
Consolidated would step out of the cop 

per mining field after more than 40 vear 
is an active producer. The firm has been 
diversifying its operations in recent years 

United States Mining and Milling Cor 

poration, which purchased the Bruhi mill 

near Silver Peak, Nevada more than a 
vear ago, is reported to be ready for op 
eration. The plant will treat ore from th 
Nivloc silver and gold mine which is also 

a ‘ owned by U.S. Mining, and will handk 
How : custom ore from mines within a 100-milk 

radius. Samuel L. Levine is president of 

| : , the companys 

Saverman Scraper | The $1,050,000 skip haulage system 
p being installed by Consolidated Copper 

Storage Be : mines Corporation at its Tripp pit at 
Kimberly Nev ida 1s ibout completed 

R d R ; and should go into operation by April 1 
e uces sts Remote Control Streamlining of the ore haulage system 

“Ls . . ° as lertaken S ayo st-« tt pe 

This prominent producer of basic chemicals uses Sauerman 1}-cu. yd. Drag tees -nastnatoatat <alhan:  Migia se = ee 
aes “ — project necessitated by risins production 
Scraper Machines to reclaim potash at 200 tph. Total area covered is ap- onan 

~ . sluy 9 , 7 ; j we acity ic proximately 125 by 370 ft. Building capacity is 60,000 tons The ee a a 9 ee eee = 

Here’s how a Sauerman Machine cuts costs: Board of Commissioners have granted 
permission to Robert L. Snyder of Las 

One operator, located in a safe station, overseeing the entire area, can re- Vegas to explore and develop two pat- 
cover practically 100% of all stockpiled material. ented mining claims in the Blackrock 

; f ind in the National mining districts 
All highly machined parts, hoists and motors can be located outside of the Nevada Mines Division of Kennecott 
building and protected from corrosion and dust. Copper Corporation has purchased a 

When parts are replaced—sheaves, clutch or brake linings—the machine is new drill and a new ‘I wler tr oo to 
restored to practically new condition, even though it may be twenty or more its operations in the Liberty and Veteran 
years old. ; ‘ pits. During 1957, Kennecott started 
: full-scale ore production from the Min 

Only the Crescent scraper and cables contact the material. The scraper ma- nesota-Hi orebody, although partial pro 
chine can be designed to operate the scraper on top of non-caving material duction had started in 1956, The actual 
This allows the scraper to break down any high faces that may be standing tonnage drawn from this salvage opera 

: tion in 1957 exceeded the highest pre 
Sauerman Storage Machines are built for hourly capacities of from 20 to 600 vious annual tonnage rate achieved at 
cu. yards. A partial list of producers and manufacturers using some type of the old Ruth mine in any vear sinc 
Sauerman equipment includes: 1929 

Crawford Chemical Co. Lion Oil Co. 
Davison Chemical Co. Potash Company of America 

Division of W. R. Grace & Co Red Star Fertilizer Co 
Duval Sulphur & Potash Co. Southern Agricultural Fertilizer Co 
F. S. Royster Guano Co. Tennessee Farmers Cooperative Ce N (0) eee 
International Minerals & Chemical Corp Virginia-Carolina Chemical Corp 

For ways to reduce your material handling costs, request Catalog E, Bulk 
Storage by Scraper, plus Field Report 227 and other reports on the handling 
of your material by Sauerman Machines. 

Farm Chemical Resources Develop 
ment Corporation has completed sinking 
of its 15-foot, concrete-lined, circular 

BROS. INC. shaft at its property 30 miles northeast 
of Carlsbad, New Mexico. The shaft is 

638 s. 28th AVE. BELLWOOD, ILL. 1,623 feet deep. Next major step is de 

signed and construction of a mill. Pre 
Crescent Scrapers * Slackline and Tauvtline Cableways * Durolite Blocks liminary tests have been made on ores 
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trom other mines in the vicinity, and some 
investigation has been made of European 
techniques for processing high slime con 
tent ores similar to some found in the 

irlsbad irea 

An estimated 180,000 tons of uranium 
ore has been located on 30 acres of the 

14.000-acre San Mateo Dome near Grants, 

New Mexico. Lisbon Uranium Corpora 
tion has an undivided 36 percent interest 
in the property and has filed an applica- 

tion for a $250,000 DMEA loan on ap- 
proximately 20 percent of the project 
Mineral Project-Venture. B Ltd. is also 

issociated in development of the prop- 

erty, 

Great Lakes Carbon Corporation is 
building a new crushing and sizing plant 
it the site of the No Agua perlite de- 
posit in northern New Mexico. Upon 
completion in June 1958, it will be the 
pe rlite industry's most complete and 

most modern processing plant for crude 

perlite. Until the new plant is in opera 
tion, the firm will process the ore at it 

existing plant in Florence, Colorado 

The newly formed Barite Corporation 
f America reportedly is building a 

$200,000 barite mill in Bernalillo, New 
Mexico. The mill will treat) barite 
i deposit in the 

from 

Sandia Mountains about 

cight miles ea ot the town 

Development work at the Questa 
property ot M lybdc num ¢ orporation ol 

America in Taos County, New Mexico 

is continuing satistactorily. The firm is 
operating under i $510,500 DMEA 

loan, The adits are being extended and 
the diamond drilling program pursued 
The first hole showed mineralization 400 
feet vertically above the adit level. Ad 
ditional drilling is be ing done to ce ter 

mine how much of the 2,000 feet above 

the Adits of which the 400 feet is part, 

is mineralized. 

Dotson Minerals Corporation of 
Socorro, New Mexico is producing mag- 
netite from the Jones open-pit mine about 
35 miles northwest of Carrizozo, New 
Mexico The ore will be graded and proc- 

essed on the site and shippe d toa 

port where it will be used to 

underwater oil pipes in the 
tideland properties 

Texas 
an hor 

offshore and 

Tse 

Bear Creek Mining Company, explora 

tion subsidiary of Kennecott Copper Cor 
poration has been diamond drilling near 

Loon Lake in Cook County, Minnesota 
This is the area where the Duluth gab- 
bro forms the southern boundary of the 
Rove formation, and is about two miles 

south of the international boundary with 
Canada. It is understood that the firm 

sec king nicke l. 

Mining operations at the American 
Zinc, Lead and Smelting Company's 
Nellie B property in Oklahoma and Vine- 
gar Hill division in Wisconsin have been 
discontinued. A small crew is continuing 

mine there. The 

in Wisconsin is still oper- 

on development at one 

Piquette mine 
iting 

General Testing 
sas City 

in Willow 
from the 

Laboratories of Kan- 
has opened an ore assay office 

Springs, Missouri not too far 
West Plains area where a low- 
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grade iron ore industry has been ex- 
panding. A branch may be established 
in West Plains if the need exists. Mean- 
while the Willow Springs office will 
probably analyze more iron ore than any 
other ore, although it is known that man- 
ganese, copper, zinc, and lead also exist 
in the area, Grant Cookson is in charge 
of the office. 

Michigan Tech has dedicated its new 
$1,600,000 civil engineering and geolo- 
gical engineering building on the campus 

at Houghton. The geological facilities 
provide additional laboratory space for 
geochemistry, paleontology, mineralogra- 
phy, mineralogy, petrology, economic 
geology, and lapidary studies. 

Certain rare earth metals—gadolinium, 
dysprosium, erbium, and yttrium—can 
now be obtained in commercial quanti- 

ties from Michigan Chemical Corpora- 
tion’s Rare Earths and Thorium Division 
in St. Louis, Missouri. 

The Frisco Railroad Company in co 
operation with the special iron ore com- 
mittee of the West Plains, Missouri 
Chamber of Commerce, has purchased 
79 acres of land adjoining the northwest 
suburbs of the city for establishment of 
an iron ore loading siding and for future 
industrial sites. Sellers were J. W. and 
Bob Hayes. The Frisco firm reportedly 
plans to spend between $65,000 and 
$100,000 for the land and a 4,000-foot 
siding which will have entrances on the 
main line at both ends. 

The Ozark Ore Company, a subsidiary 
of M. A. Hanna Company, closed down 
its underground mining operations at 

Iron Mountain, Missouri for a_ short 

Toe hole drilling with Kennametal PX Rock Bits. 

KENNAMETAL’ PX ROCK BITS 

drill Pocono Sandstone 

12" to 14' per minute 
Using Kennametal PX600-3% Bits in Pocono 
Sandstone, 

grind and 8 to 10 regrinds per bit. 

this contractor gets 150 feet per 

At 12” to 14” 
per minute, drilling time is cut to a minimum. 

This is typical Kennametal Rock Bit perform- 

ance, made possible by several special features. 
Style PX Rock Bits have two water ports, 

located off-center where they will not clog. 

Setting the carbide inserts into the bit body 

has eliminated the 

“center spacer.” 
need for a troublesome 

Placing the long inserts in 

two sections makes them stronger, for greater 
bit life. The ‘“ X”’ design eliminates rifling and 
speeds penetration by providing more space for 

fast clearance of large chips. 

Ask your Kennametal Representative for a 
demonstration of how Kennametal PX Bits can 
reduce your drilling and bit maintenance time, 

with a low drill bit investment. Give him a call, 

or write KENNAMETAL INC., 

Division, Bedford, Pennsylvania. 
*T'rademark 

Mining Tool Style PX Rock Bits are available 
in sizes from 242” to 5” 

INDUSTRY AND 

KENNAMETAL 
Peitners in Progress 



GOLD - SILVER - COPPER 
LEAD - ZINC 

© 

Leadville 

Ores - Concentrates + Bullion 
Precipitates « Furnace Products 
FOR SCHEDULES, FREIGHT RATES, ETC., WRITE TO YOUR NEAREST OFFICE 

El Paso 

AMERICAN SMELTING 
<> AnD Rerinine Co. 

405 Montgomery Street 
San Francisco 4, Calif. 

607 First National Bank Bidg. 
Denver 2, Colorado 

P. O. Box 1605 

Tacoma 1, Wash. 

BOLTED STEEL MINING EQUIPMENT 
@ Agitators 

@ Thickeners 

@ Solution Tanks 

@ Ore Bins, etc. 

MASTER-CRAFTED BY 

(OLUMBIAN 

Low-cost, precision engineered Columbian Mining 
Equipment is suitable for permanent or portable instal 
lation. Fast, easy erection...lasting strength...tight fit. 
low upkeep. 
Standard construction for domestic use or for export by 
ocean freight. Special design and construction when 
required for difficult transportation or installation. 

Order from Distributor 
United States Denver Equipment Co Eimco Corp 

1400 17th Street 34 South 4th West St 

Denver, Colorado Salt Lake City, Utah 

Outside U.S. General Supply Co., S.A 
Vallarto No. | Edificio Alberto, Mexico 4, D.F., Mexico 

— Wan illustrated descriptive literature, write to 

ee >; COLUMBIAN STEEL TANK CO. 
Vatge/ & P. O. Box "4048H Kansas City, Mo. 

700 Crandall Bidg. 
8-10 West 1st South St. 
Salt Lake City 1, Utah 

P.O. Box 1111 
El Paso, Texas 

810 Valley Bank Building 
East Helena, Montana Tucson, Arizona 

Over 
Half Century 

Experience in 
Exploration and Development 

Diamond Core Drilling 
Rock Breaking — Grouting 

Shaft Sinking 
Mining — Quarrying 
and Tunnel Driving 

Full details on request 

}2,avles 12 ras: 
DRILLING COMPANY 

1321 South Main Street HUnter 7-7595 Salt Lake City, Utah 

Spokane, Washington WAlnut 4-2614 
Leadville, Colorado 1056 
Phoenix, Arizona CRestwood 4-533] 
Reno, Nevada FAirview 9-0732 
Denver, Colorado WEst 4-0673 
Alaska Contact Salt Lake City Office 
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period while five conveyor belts and the 
primary crusher were moved to a lower 
level During the shutdown, the surface 
plant continued to operate from the 

stockpile 

4 method developed by the U.S 
Bureau of Mines will be used commer 

ially te beneficiate bauxite from the 

Quapaw deposit in Saline County, Ar 
kansa ind make it suitable for alum 

production The bauxite ore tested by 

the Bureau contained two to three per 

cent iron oxide slightly more than can 

be tolerated in alum production. Treat 

ment by the new process reduced the 

iron-oxide content to less than two per 

cent. It is believed the procedure can be 
ipplied with equal success to similar oft- 
grade ore elsewhere in Arkansas 

Ihe Minnesota School of Mines and 
Metallurgy has been reorganized and 

now comprises three divisions—Mineral 
Engineering, Metallurgical Engineering, 
nd the Mines I xperiment Station Physi 

il Metallurgy has been transferred to 

the School of Chemistry. Separate cur- 
ricula are now available in Metallurgical 

Engineering Geological Engineering, 
Mining Engineering and Ge 

Metallurg. 

ophy sics, and 

RATES 

The 66-inch-diameter ventilation shaft 

being drilled by American Zinc Company 

f Tennessee at its new Young mine at 

New Market lennessec was past the 

150-foot-deep mark at year’s end. The 
goal is 600 feet by March 1. See MINING 

WORLD September 1957, pages 60-633 

for l complete description ot the revival 

f the art of drilling large-diameter shot 

ole S Or ( ilyx holes 

Magnet Cove Barium Corporation, ré 

ported In MIINING Wor.Lp November 

L957 page S:3 as icquiring the W illiams 

barite mine at Del Rio, Tennessee from 

New Jersey Zinc Company, has now 
tarted drilling. A diamond drill is being 

used to determine the tonnage of ore 

iailable t in adit entrance 

Arrangements ire being made to 

leepen the Ore Knob mine shaft of Ap 
palachian Sulphides Inc another 500 

teet to 1.280 feet for two new levels. The 

property is located in Ashe County, 

North Carolina. Milling will remain at 
the 400-ton rate until the price of copper 
improve Che company’s Elizabeth cop 

per mine in Vermont is expected to close 
oon with the depletion of the ore but 

negotiations are underway for two new 
copper prospects located within 150 miles 
of the Ore Knob. Both will be drilled 

In New York state the company holds a 

magnetite property, the Croton, where 
tonnage estimates are anywhere from 
5,000,000) to 30,000,000, averaging 30 

percent iron. Operating problems are 
difficult here Appalachian is a wholly 

ywned subsidiary of Nipissing Mines 
Company Ltd. of Toronto. Canada 

Directors of Callahan Zinc-Lead Com 
pany and Vulcan Silver-Lead Corporation 
ire reported to be considering the pos- 
sibility of merging Vulcan into Callahan 
Callahan presently owned 62 percent of 
Vulcan’s outstanding stock. Vulcan owns 
i silver-lead and copper-silver property 
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MARCH ~ chem-jet DUST CONTROL SYSTEM 

Y JET HEADER — 

of spray jets 

HEM-JET PROPORTIONER — 

automatically proportions M-R ond 
COMPOUND M-R 

SPRAY JET 

CONTROLLER 
flow of solut 

header. It is actuoted 
by avtoma 

be treated LOW COST: 
Investment 

Operation 

Maintenance 
Liem ema 

typical users of Chem-jet 

Dust Control Systems: 

e@ Kaiser Steel Company, 

Eagle Mountain Mines 

Oliver Iron Mining Co. 

J. & L. Benson Mines 

Sherritt-Gordon Mines 

Falconbridge Nickel Mines 
Licictncimensneicses aceneneel 

THIS is what makes Chem-jet Dust Control different 

from any other system: 

Chem-jet solves your dust problem by preventing dust! 

It attacks dust at its source, allaying dust before it 
becomes airborne. 

Chem-jet treats dust bearing materials with Compound 
M-R, an extremely powerful surface active agent de- 

veloped by Johnson-March chemists. M-R_ confines 

and agglomerates dust, with as little as ‘2 to 1% 
moisture per ton of material. 

Chem-jet saves you money through low cost installa- 

tion, minimum maintenance, economical operation. It 

eliminates bulky hoods, ducts, fans, plus the extra 

trouble of collecting and disposing of dust. 

Where dust is a community nuisance and an employee 

hazard, it will pay you to investigate low cost Chem-jet. 
Write today for Booklet CJ-1 to Johnson-March, 172 

Chestnut St., Philadelphia 3, Pa. 

MARCH * DUST CONTROL ENGINEERS 
1724 Chestnut Street, Philadelphia 3, Pa. 



Crushing 60,000 Ibs. per week 

of glass-sharp, extremely 

abrasive material is the job 

of these hammermill hammers. 

No wonder they become 

rounded and worn, lose cut- 

ting efficiency, require regular 

build-up. 

HARDFACING WITH AMSCO 20 
doubles service life . . . cuts electrode costs 

Welding Flux Processing, Chicago Heights, Illinois, 
know a good thing when they see one. That's why 
they've switched exclusively to Amsco 20 electrodes for 
hardfacing of these hammers. They're sav ing three ways: 

1. Service life of the built-up hammers and the mill 
housing itself has been doubled, because of 
Amsco 20's high abrasion resistance. 

Amsco 20 electrodes cost about 40% less than 
the type previously used. 

Welding speed is stepped up. Amsco 20, an iron 
powder “contact” electrode, is easy to handle 
and gives a high deposition rate. 

In this and many other severely abrasive applications, 
Amsco 20 has proved its ability to provide superior wear 
resistance at low cost. Available from stock in 3,” diam- 
eter, to handle hardfacing jobs of almost any size. 

Call your nearby Amsco Welding Distributor now, 
for a demonstration of Amsco 20. Or write direct for 
technical data to: Amsco Welding Department, Chicago 
Heights, Illinois. 

\erican Manganese Steel Division + Chicago Heights, ti: 

ANTS IN NV Le NG NE CASTLE DE ND ¢c s w CAS c AKLANE AL., ST UIS: JOLIETTE,. QUEBEC 
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in Idaho currently being developed and 

operated by American Sm lting & Re 

fining Company under an agreement 

Callahan is not presently mining, but is 
exploring for mining properties in Can 

ada. 

Jones & Laughlin Steel Corporation 
has become the first major steel company 

in the United States to use the basi 

oxygen steelmaking process. Production 
of steel by this method started in De 
cember at the company’s plant at Ali 
quippa, Pennsylvania. ‘Iwo _ furnaces 
there. only one of which will operat 
at a time, have a total annual rated ca 

pacity of 750,000 tons They are the 

largest in the world, and cost about 
$11.000.000 to” install These furnaces 

represent a capital investment of only 

$15 per annual ingot ton, however, as 
compared with at least $40 per annual 
ingot ton for new open-hearth facilities 

American Potash and Chemical Cor 
poration has reduced the prices on a 
number of lithium compounds and _ has 
introduced a new line of rubidium and 
cesium compounds which will sell at 
lower prices. Lithium carbonate has been 
reduced from 73¢ to 67¢ per pound in 
carload lots. The rubidium and cesium 
chemicals will sell at about 13.00¢ to 

27.50¢ per pound 

Koppers Company Inc’s Metal Prod 
ucts Division is making four electrostatic 
precipitators tor the New Jersey Zin 

Company. Three will be installed in a 
Hash-type roasting operation at New Je 

sey’s zinc plant at Palmerton, Pennsy! 
vania, and the fourth will be an acid 
mist precipitator for the company’s cal 
cining operation at Gloucester City, New 

Jersey Both units are scheduled for op 

eration early this year 

Applications for the 1958-1959 Henry 
Krumb Scholarships in the School ot 
Mines at Columbia University Mth New 

York City must be submitted to the 
Office of University Admissions by the 
middle of February. Open to « indidate 

for degrees in mining, mineral, and met 
allurgical engineering at Columbia, the 
scholarships have a value of $1,500 per 

year, plus traveling expenses from. the 
student’s home to New York. Up to six 
iwards are made each year, based solely 
on the high school and colleg pertorm 

ince records of ipplic ints 

New Jersey Zinc Company is reported 
to have invited Tennessee Senator Albert 
Gore, who is opposed to a tariff on zinc, 
to inspect its new zinc mine at Treadway, 
Hawkins County, Tennessee. This newly 
developed mine and new 1,000-ton-per- 
day mill are standing idle because of the 

current low zinc price 

The New York Section of the Alumni 
ot the Michigan Colle ue of Mining « 

Technology will hold a dinnet on Feb 

ruary 18 in the Penn Top of Hotel Statle: 
in New York City in conjunction with 
the annual meeting of the AIMME. Scott 
Turner, winner of — the 1957 Hoover 

Medal for distinguished public § service, 
sponsored by the AIMME and three othe 

engineering organizations, will be the 

guest of honor at the dinner 

The Maine Geological Survey, a divi 
sion of the Department of Economic De 
velopment, is undertaking an aeromag- 
netic and geologic reconnaissance survey 

of an area comprising 1,000,000 acres 
in south central Maine. The project has 
been contracted to the James W. Seu all 

Company, consulting engineers at Old 
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flown, Maine with the aeromagneti 

urvey sub-contracted to Aerogeophysi« 

Inc., Los Angeles, using a Varian nucleai 
recession magnetometer. The aeromag 
etic survey includes three widely spaced 
roups of long flight lines with fill-in in 
momalous areas, Geologic mapping in 
ludes mpilation of reliable data fron 

iriou published ind unpublished 
ince in iddition — te reconnaissance 

ipping on the ground and from. the 
ur John K Rand State Geologist in 

ticipates that the survey will be co 
pleted lat 1 February 

Diamonité Products Vanufacturing 
mpany, a division of | S. Ceramic 

Tile Company, has added another new 

mtinuous tunnel kiln to its operations 
t Shreve, Ohio. Further enlargement of 
pacity Wa required hee L1IS¢ ot 

rapidly expanding market for 
Wha eTamics 

United States Smelting Refining and 

Vining Company's wholly owned sub 
idiary, U.S.S. Lead Refinery, Inc has 

placed a new unit in operation at it 
East Chi io Indiana facilities his r¢ 

finery receives lead bullion from the 

melting mnpany s Midvale Utah 

melter East Chicago it is refined 

ectrol vy to produce in extremely 

| corroding grade lead. The 
the electrolytic refinery are 

the new unit wher they are 

washed to remo ind recove! 

trolyte, mixed with flue dust 
d calcined in a four-heartl 

ilcined material is) fut 
reverberatory furnaces 
oxidation, dore metal 

lucts ar reco, 

Unite States Metals Refining Com 

ny i subsidiary of American Metals 

Company, Ltd. has completed its dia 

md drilling program on the Kewee 
nawan formation north of Wakefield 
Michigan, where the firm controls about 
20,000 acres, On the basis of 132,000 feet 

rf diamond drilling the company esti- 

mates a deposit of about 50,600,000 short 
tons of copper-bearing shale with an 
iverage copper content of 1.52 percent 

An additional 54,000,000 short tons of 

lower-grade shale with an avert ige con 

nt of 1.04 percent also exists. The de- 

lopment shaft being sunk on the main 
de pt it is nearing its objective The 915 

foot shaft will be used to determine the 

character of the formation and for samp- 
ling 

W.S. Moore and Company is exploring 
ome low-grade magnetite iron ore bodies 

in the area around the Benson mines of 
Jones & Laughlin Steel Corporation near 
Newton Falls, New York. The firm has 
been investigating this area since late 

1956. Results so far are satisfactory, and 
cores are being tested at the Erie Labora- 
tory in Hibbing, Minnesota. If sufficient 
ore is developed, a 300,000 to 400,000 

ton concentrating plant is planned. Onc 
ot the properties being tested is owned 

by the Newton Falls Paper Mill Inc. and 
the other by International Taw Company 
of New York 
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WARN HUBS | 
idle the front drive in 2-wheel drive 

Stop Drag 
Reduce Wear} 

or other 
4-wheel drive 

Free-wheeling 2-wheel drive with Warn Hubs 
means big savings in gear, engine, tire wear, 
gas, plus the pep, speed, performance and 
high gear power of any 2-wheel drive. 

And now, with Warn Lock-O-matics, you 
have free-wheeling 2-wheel drive, or normal 
4-wheel drive automatically, as you shift! 
When you need traction, you have it! When 
you shift to 2-wheel drive, you always have 

free-wheeling 2-wheel drive—with no drag, 
front gear whine, shimmy. Warn Lock-O- 

matics truly make “two vehicles out of 1!” 

Ask your truck dealer for a free demonstra- 
tion of Warn Lock-O-matic or Locking Hubs 
(manual control), or write for literature to- 
day! Models for all 4 w.ds. to 114 tons. 

WARN MFG. CO. 

OVER 100,000 WARN HUBS NOW 
IN USE ON 4-WHEEL DRIVES 

Riverton Box 6064-MW2 

Seattle 88, Washington 

LUXURY 
LIVING... 

— 

na PIPE LINE... 
Modern, attractively designed STURDYBILT 

Prefabricated Houses bring luxurious living to 

families who must live on the job. 

Give your workers modern STURDYBILT 

Houses and they'll hate to move. One to four 

bedroom houses are available in a great variety of 

exterior designs in keeping with modern building 

trends. 

i ‘ DEMOUNTABLE HOUSES 

a = 
SOUTHERN MILL & MANUFACTURING CO @ TULSA, OKLAHOMA 

STUROYBILT HOUSES COMPLY WITH COMMERCIAL STANDARD C5125 

OF THE NATIONAL BUREAU OF STANDARDS FOR PREFABRICATED HOMES 



CENTRAL AND EASTERN 

Erie Mining Company has shut down Over the next two years, it plans to pur- 1957, arbitration began between Ri hard 

its preliminary taconite plant at Aurora, chase 36 additional units to complete the C. Klugescheid, president of Mesabi, and 

Minnesota. The plant was placed in conversion. This marks the beginning of William K. Montague, Minnesota counsel 

operation in 1948 and has been used to the end for the “mallet” type of steam for Reserve Mining. Recently a_ third 

develop ore treatment methods for the engine which has been hauling ore from arbitrator, Dr. Wesley A. Sturges, has 

commercial plant. The latter has been the Mesabi Iron Range to upper lake been named ti the board in an effort t 
gradually going into production and th ports for about 20 years fiinalize all points of dispute 

preliminary plant is now no longer Arbitration 

needed. It will be maintained on a stand- 
by basis for emergencies. Personnel of 
the preliminary plant are being trans- 
ferred to the commercial operation 

continues in the dispute The Canton mine of Oliver Iron Min 
between Mesabi Iron Company and Re ing Division, U.S. Steel Corporation, at 

serve Mining Company involving fi- Biwabik, Minnesota has been closed be 
nancial statements of Reserve Mining cause of exhaustion of ore. This mine be 
Company’s 1956 operation. Under the came active in 1893 as an underground 

The Duluth Missabe and Iron Range original agreement Reserve was to pay operation for Minnesota Iron Company 

Railway has decided to convert com- Mesabi Iron one-third of all profits from Oliver devel 
pletely to Diesel equipment. In conjunc- taconite operation at Babbitt and Silver pit 
tion with these plans, the firm has placed Bay, Minnesota. This agreement was shipments of more than 14,000,000 mil 
orders for 28 locomotives for delivery based on land leased by Mesabi Iron to lion tons. The Canton thus joins th 
prior to the 1958 ore shipping season. Reserve for mining operations. In April recently depleted Biwabik mine of Pick 

ands Mather & Co., in the eastern area 

ee a pps aay AND ENGINEERING OFFICES we pelletizing, pla 

oped the mine into an open 

operation in 1947 and made. total 

ing Company at Babbitt, Minnesota, has 

— been closed down because of the reduced 

_. The Booth Company maintains a fully equipped need for iron ore. Reserve's big plant at 
testing laboratory for the purpose of evaluating Silver Bay, Minnesota, will be able to 
all types of ore treatment processes, establishing fill the re _—— nts of Armco and Re 

flow sheets, and providing plant design data. A public Steel Corporation at the current 
competent staff of metallurgical, chemical and steel production rate. Most of the 140 
mechanical engineers, representing more than employees of this Babbitt, plant hav 
30 years of ore treatment, equipment design found employment at Erie Mining Com 

and plant design experience, welcomes the op- pany in Aurora and other iron eager 
portunity to lend its experience to your prob- companies in the area. This decision = 
lems. Write today for Bulletin No. 564 for nat elect the 1.000 employees in tix 
Surther information. Babbitt mine, crushers, or railroad shop 

— 40 YEARS OF ORE TREATMENT — The Republi Steel Corporation ha 

closed its Tobin iron ore mine near Crys 

THE BOOTH CO., INC., 333 WEST 14TH SO., SALT LAKE CITY 15, UTAH tal Falls, Michigan for 
MINERALS SEPARATION + RESEARCH + EQUIPMENT 

in indefinite pe 

PLANT OPERATION riod because of “economic conditions” 
| in i surplus of iron ore 

EXPLORATION FOR MINERAL DEPOSITS 
INCLUDING URANIUM & LIMESTONE — ANYWHERE 

FOUNDATION TEST BORING 

GROUT HOLE DRILLING 

Skilled crews and complete stock of core drills 

and accessory equipment maintained at all times 

Core Drill Contractors for more than 60 years 

eo) f MANUFACTURING CO. 
Contract Core Drill Division 

MICHIGAN CITY, INDIANA 
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their high resistance to acids, high insulation 
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W indeler specify your problem. 

“Our 72nd Year" ‘6 ompany 
LIMITED 

NEW ADDRESS 

OLD ADDRESS 

rrr NEW TITLE OF POSITION 

2229 Jerrold Avenue, VAlencia 4-1841 NEW COMPANY CONNECTION 

LIMITED SAN FRANCISCO 24, CALIFORNIA 

MINING WORLD 



New Mercury Ore Reserves 
Found at Red Devil Mine 

DeCoursey-Brewis Minerals, Ltd. in- 
creased mercury production as well as 
proven ore reserves at the Red Devil 
mine in Alaska during 1957, Mercury 
production for the first six months of 

1957 totalled 2,412 flasks (183,312 

pounds Alaska’s entire mercury pro- 
duction for 1956 was 3,414 flasks 

The company, by sluicing a surface 
irea on the Red Devil's fault, uncovered 
six new ore shoots (the Dolly veins). The 
new “Dolly” shaft has been sunk to a 

depth of 146 feet and the main shaft 

raised from the 450-foot level to the 

300-foot level. As a result, positive ore 

reserves have increased. Further devel- 

opment at the mine includes a new head 

frame and hoist now in operation and a 
trestle to the mill bin recently erected 

Robert Lyman, formerly director of 

the subsidiary company DeCoursey 

Mountain Mining Company, Inc., was re 
cently appointed manager of the Red 

Devil mine, which is the largest mercury 
producer in Alaska 

U.O. Market Needed 
For Klerksdorp Ores 

Prospecting and development of Klerks- 
dorp Consolidated Goldfields, Ltd’s ura- 
nium deposit in South Africa have been 
suspended until a market is found for 
the company’s ore 

Kle rksdorp has deve loped a substantial 

ore reserve of high grade ore at relatively 

low cost. At the end of. June 1957, de- 
velopment ind drilling had proved an 

estimated ore reserve of 1,648,800 tons 
iveraging 1.59 pounds over a 36-inch 
irea, or 607,700 tons averaging 31 

pounds of uraniun per ton over a 13.27 
inch area. Stoping and sorting tests have 
indicated that both grades can be mined 

ind treated successfully These grades 

ire exceptionally high for South African 
uranium, which is normally a by-product 
ot gold 

Because this company is not on the 

list of uranium producers established by 
the Combined Development Agency 
formed by United States, United King- 

dom, and Canada to <'°velop and pro- 
cure uranium sources), the Agency has 
declined purchase of Klerksdorp ore of- 

fered for sale by the South African 
Atomic Energy Board. The Board is now 
carrying on preliminary negotiations with 

other prospective buyers and all uranium 
operations have been shut down until 
negotiations are completed 

MALAYA—Sungei Besi Mines Ltd. has 
installed a new belt conveyor and it is 
expected that the tin yardage dredged 

will be substantially increased, resulting 
in a reduction of operating costs. Due 
to this lower mi. oy gravel will be 
dredged which will increase the life of 

the property. The ground will be mined 
systematically without attempting to 
equalize the grade 
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BURMA—The West German firm of 
Krupps will survey the iron and coal de 
posits in Burma, reportedly financed by 
a free gift of $50,000 from the West Ger- 

man government. The area selected for 
the iron survey is Panquet in the Taung- 
gyi district, where preliminary explora- 
tions have located a deposit of high-grade 
iron ore at a depth of 250 feet. This de- 

posit is estimated to be 2% miles long 

and 400 feet wide, and to contain 40,- 
000,000 tons of iron ore. Coal deposits at 
Kalewa in the Shan states and at Pa- 
daung-taung in the Arakan Yomas, east 
of Andrew Bay, will be examined. The 
great problem will be providing means of 
transport. 

JAPAN—The Japan Copper Metal 
Holding Company, organized by the 
Japanese smelters, has applied to the 

Japanese Government’s Fair Trade Com- 
mission for approval of a plan to buy sur- 
plus stocks of electrolytic copper from 
smelters. The firm hopes to buy a total 
of 2,000 tons if credits could be obtained 

for this purpose. The current anti-infla- 
tionary program is opposed to supplying 

new credits to the copper smelters to 
finance the holding of growing stocks of 
electrolytic copper, but the company 
hope s for a change in attitude because of 

the difficulties facing the copper indus- 
try. If new credits are not provided to 
tide the smelters over this period of 

growing surpluses, the smelters might be 
forced to sell part of the stocks abroad 
it very low prices, according to the new 
firm, 

INDIA—Arrangements have been com- 
pleted between Birla Brothers and a re- 
puted German firm to start an aluminum 
plant at Rihand in the Uttar Pradesh. 
The rated capacity will be 10,000 tons of 
tluminum annually, with the plant ex- 

pected to start production before 1961. 
The German firm will supply the needed 
foreign exchange, machinery, and _ tech- 
nical aid, 

AFGHANISTAN—A three-man team 
of United Nations geologists is reported 
to have located large deposits of ura- 

nium in Badakhshan province in north- 
eastern Afghanistan. Preliminary exami- 
nations have shown that the deposits are 
available in commercial quantities. Sam- 
ples are now undergoing laboratory test- 
Ing 

ISRAEL—The Timna_ copper plant 
near Elat is expected to go into produc- 
tion early this year. It is estimated that 
local deposits (once the King Solomon 
copper mines) contain about 3,500,000 
tons of ore. The plant will have an an- 
nual concentrate capacity of 7,000. tons, 
and its output will be exported for fur- 
ther refining. 

PHAILAND—The Thai Mines Depart- 
ment is reported to have asked for per- 

mission from the Cabinet to expand tin 
smelting at Bangkok in order to meet 
local needs. At the moment some smelt- 

ing for Thailand is done at Penang in 
Malaya. 

WEST PAKISTAN—The government 
has officially established the West Pakis- 
tan Mineral Development Corporation to 
facilitate the development of the mineral 
resources of the province. The Corpora- 
tion will have a capital of. Rupees 1 
crore and will be managed by a board 
composed of the chairman and three or 
more directors. The head office of the 
corporation will be in Lahore. The group 
will be entrusted with the task of draw- 
ing up plans for surveying, exploring, 

prospecting, tuning, processing and iMi- 

dustrial development of the mineral 
wealth of the province. It would also 
suggest ways and means for the improve- 
ment of communications, water supply, 

power, and other ancillary problems of 
the areas selected for such development 
The Corporation has also been empow- 
ered to sponsor public companies tor 
implementing plans formulated by the 
government. 

MALAYA—After a close examination 
of the properties of the Kepong Dredg- 
ing Company, the Group Chief Prospect- 
ing Engineer has recommended that a 
comprehensive drilling program should 

be undertaken. This is now underway 
and results obtained so far indicate that 
the dredging life of the property may be 
extended beyond the original estimates. 

TURKEY—A new mining company, 
Bayindirli Ticaret ve Maadin Ltd., has 
been organized. The main shareholder 
is H. Bayindirli who is also the general 
dealer for International Harvester Com- 
pany, Westinghouse Electric Company, 
ind Baldwin-Lima-Hamilton in Turkey. 
The company is interested in copper, 
nickel, chrome, and manganese prospects 
in Turkey. 

ASIA-Satisfactory progress is being 
made on completion of the first geological 
map of Asia “ a group of 15 geologists 
working through the United Nations Eco- 
nomic Commission for Asia and the Far 
East. The final map is expected to be 
published by the end of this year and the 
group urges that regional maps be pre- 
an next to show the distribution of 
mineral resources in Asian countries. At a 
meeting in Calcutta, attention was cen- 
tered on the geological surveys of border 
areas which were undertaken by Thailand 
and Malaya. Significant discoveries were 
made as a result of the surveys, and hope 

was expressed that other Asian countries 
would also start joint surveys of border 
areas. In examining the regional geologi- 
cal map, the meeting found incongruities 
in rock evolutions on either side of the 
national boundaries between Thailand 
and its neighbors. It therefore asked gov- 
ernments to consult with each other, and, 
if possible, reach conclusive findings. 

BURMA—Representatives of the Bur- 
mese government met with United States 
mining engineers in Washington, D.C. 
recently to present the incentives the 
Burmese government is offering to attract 
foreign capital and technical assistance 
in developing the country’s mineral re- 
sources. The Burmese Minister of Mines, 
U. Raschid, and the Ambassador to the 
U.S., U. Win, outlined the government’s 
policy and measures designed to attract 
foreign mining groups. These include tax 
concessions, guarantees against nationali- 
zation, and preferential treatment for im- 
ports of capital equipment. Since there 
is still insufficient factual data available 
on extent and location of ore deposits, a 
geological survey would be desirable. 

IRAN—The country’s nonferrous metal 
mines are being surveyed by a group of 
Japanese mining experts. Two geologists 
and four mining engineers form the team 
which is investigating copper, chrome, 
zinc, antimony and manganese deposits. 
They are from the Mitsui, Mitsubishi, 
Dowa, and Nippon mining companies, 
with arrangements made by the Japan 
Mining Industry Association in Tokyo. If 
the mission should succeed in confirming 
any definite ore reserves, Japan hopes to 
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Check the advantages. Efficiency is increased and mainte- 
nance problems cut up to one half by Eliptex vibrating 
screens, operated by a single gear driven vibrator in all models. 
This powerful vibrator eliminates the need for making 
troublesome and costly stroke adjustments by delivering a 
full stroke at top speeds on the biggest machines, while vibra- 
tion is effectively isolated from supporting structures. 

With exclusive three-way motion—horizontal, vertical, el- 

liptical—the Eliptex continues to establish unparalleled rec- 
ords of capacity, efficiency, and dependability in sizing, 
dewatering, and washing iron ore, coal, aggregates, limestone, 
wood bark and chips, hot sinter, hot asphalt stone, and many 
others. Eliptex, the top ranking horizontal vibrating screen, 
is available in a complete range of sizes in single, double, and 
triple deck models from 3’ x 8’ x 24’. 

To find out how H-R products and services can help you, 
consult your classified telephone directory for the nearest 
H-R representative, or contact Hewitt-Robins, Stamford, 
Connecticut. 
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INTERNATIONAL 

send another team to arrange for the ce 
velopment of the deposits. 

LATIN AMERICA 

ARGENTINA—A 20,000,000 Peso 
tungsten refining plant is being built near 
Valcheta Station, Rio Negro, with help 

from the Argentine Industrial Bank. The 
plant, which belongs to Minera Alumine 
S.A., will operate with machinery being 
imported from Denver, Colorado. Once 

finished, it will enable 75 tons of tung 
sten to be processed daily on round-the 
clock shifts. Part of the cost of construc 

tion is being financed by the Industrial 

Bank jointly with the Mining Section of 
the Ministry of Commerce and Industry 

CUBA—The Economic and Social De 

velopment Bank (BANDES) a= govern 
ment agency organized to stimulate indus 
trial activity in Cuba, has authorized 
loan up to $7,400,000.00 to the Cia 
Operadora Rometals, S.A. The companys 

plans to install a sulphuric acid plant at 
the port town of Santa Lucia in Pinar del 
Rio Province. The new plant will use iron 
pyrite as raw material and will employ 
special chemi il process to recovey ‘ } 

per, lead, gold, and silver from the resi 
lues. The daily production of the plant 

is estimated at 300 tons of sulphuric acid 
most of which will be used in Cuba. The 
contract for the installation of the plant 

has been granted to Krebs and Cia. who 

will also train the Cuban personnel. It i 
expected that a number of dormant iron 
pyrite mines in Pinar del Rio and other 
provinces of the island will be shortly, 

reactivated to supply the feed for the 
plint 

MEXICO—Freeport Sulphur Company 
has signed an agreement with Sulphur 
Exploration Company of Houston, Texa 
for the right to undertake further drilling 
on Sulphur k xplorati n’s Mexican conces 

sion in return for a share of the profit 

if any commercial quantities of sulphur 
ire found Freeport is to drill at least 26 

wells during 1958 on the 29,000-acr« 
concession on the Isthmus of Tehuantepec 
in southern Mexico. Work will be con 

centrated particularly in the southeast 

part of the concession where previous 

drilling has shown a substantial sulphur 
formation. The agreement is actually an 

extension of a contract negotiated a year 

ago under which Freeport has already 
drilled 20 test wells. If commercial de- 
posits are found, Freeport will finance: 

construction of plant, and handle market 

ing of the product for a share of the 
profits 

PERU—Consolidated Guayana Mines 
has been reorganized and will now be 
known as Latin American Mines Ltd. The 
Chavin mine will be maintained on a 
shut-down basis until higher metal prices 
enable reopening of the property Re- 

serves at the Chavin property, developed 

on four levels, are estimated to be 301,000 

tons averaging 8.3 percent lead, 11.4 per- 
cent zinc, 1.0 percent copper, and 4.0 
ounces silver per ton, Exploration at the 
company’s Tintaya copper prospect in 

southern Peru has been ll and these 

claims will be maintained in good stand- 
ing until improvements in transportation 

and construction of a copper smelter are 
carried out. An option on the Tapo nickel 
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prospect in central Peru has ben dropped 
Geological mapping and limited drillin; 
were completed on the Hluarca coppel 

prospect near the Tintaya but this may 

not justify idditional work An option has 

been acquired on a copper property of 

the sedimentary type at Yactabamba. No 

work Was done on the Aguas Verde § COp 

per, Carhuarazo and Orcca copper-silver 

prospects last year 

BRAZIL—The Brazilian government 
has decided to assist the St. John d’El Rey 

Mining Company, the only company in 
Brazil which has been producing gold on 
i large scale. With this assistance, it will 
now be possible for the company to con 
tinue its activities, and provide means for 
the company to explore all other deposits 

in the company’s concession area. The 

nine has been operating in difficult eco 
nomic conditions (12 grams of gold per 
netric tons of ore Production has been 

thout 260 kilograms of gold monthly 

CHILE—The Tocopilla Copper Mine 
one of the country’s medium-sized pro 
ducers reportedly has stopped work he 

cause of the low copper prices 

MEXICO—Operadora Minera del Golf 

S.A. has been in operation during the 
last few months developing barite ores 
in the Galeana district of the state of 

Nuevo Leon, and exporting them through 
Brownsville Texas. The firm has re 
(que sted a tax exe mption from the Federal 

Government in order to install a 300-ton- 

per-day flotation mill. This would be the 
first plant installed in Mexico for treat 
ment of this kind of ore W Flocks is 

president of the firm and offices are in 
Saltillo, state of Coahuila 

PERU—Southern Peru Copper Corpora 
tion has signed a $2,000,000 contract with 
the Lock Joint Pipe Company of New 
Jersey, in conjunction with A & F Wies« 
S.A. of Lima, for installation of water 

pipelines at the Toquepala copper project 
Work is scheduled to start soon on the 

construction of a pumping station to bring 
water to the mining camp over the SO 

kilometer rugged terrain from Lake Suche 

Cl BA Banco de Fome nto Agricola ‘ 

Industrial de Cuba (BANFAIC) has just 

( mmpleted 1 one-month survey of the Los 

Cerros copper and zinc mine of Minera 
Industrial Los Cerros at Fomento, Las 
Villas. A two-month geophysical and geo- 

chemical program is to follow in an 
ittempt to locate another ore body and 

establish enough reserves to reopen. th: 
concentrating plant which has been closed 
for several months. The mine and plant 
were Originally financed by BANFAIC 

JAMAICA—A new mining firm, Inter- 
national Metals Limited, has acquired 
ill shares of the Mavis Bank Mining 
Company which includes mining leases 
and exclusive prospecting permits on ap- 
proximately 7,000 acres in St. Andrew 
Parish, a few miles east of Kingston. The 

firm believes a substantial deposit of iron 
ore exists in the concession and tests are 

being made to confirm this. Other areas 
on the concession show indications of 
copper. The new company was formed 
by Arturo Peralta-Ramos, president; 
Desmond H. Morris, executive vice presi- 
dent; and John A. Wood, vice president. 
Mr. Peralta-Ramos and Mr. Morris are 
president and executive vice president, 
respectively, of Compania Minera Puri- 
sima, a copper mining firm, and Cia. 
Minera Peralta, S.A. de C.V., a mercury 
mine, both in Mexico, 

VENEZUELA—Minero Ferroviaria de 
Venezuela C.A. (Mivenca) has _ been 
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formed to develop the El Trueno iron 
— in ~ state of Bolivar, about 54 7 
miles south of Puerto de Moitaco on the ; ; 
Orinco River. The development program 4h YA EUROPE 

calls for construction of a 95-mile railroad , 
to a point near Ciudad Bolivar and de 
velopment of port loading facilities there 
Kistimated cost of the project is $52,- 
000,000, According to Transwestern de ’ ' 
Venezuela which owns the deposits and ( ZECHOSLOV AKIA—Development of 

formed the company, more than 150,- a 100,060,000-ton magnesite deposit near 

000,000 tons of iron ore have been the Russo-Czech border is reportedly 
proved within the 14,826-acre concession. underway. It is be lieved that there are 

CHILE—El Algarrobe iron mine will additional deposits located in the same 

be developed by a new firm formed by ae 
the Dutch firm of W. H. Muller, together SPAIN A new company called Alumi 
with Compania de Aceros del Pacifico nio Galicia has been established at La 
CAP) and American Overseas Finance Coruna In northern Spain by the Alumi- 
Company. The government had first nio Espanol and Erle Companies in col- 
granted sole development rights to the laboration with several banks: the Banco 
Dutch company but strong opposition Espanol de Credito, Banco Ce ntral, Banco 

forced the new arrangement. According Pastor, and Baco de Santander. The 30,- 

to the new agreement, the three groups 000,000-peso plant will be designed to 
will form a new company which will pur produce aluminum at the rate of 20,000 
chase the Muller interest in E] Algarrobe. metric tons annually. It is reported that 
CAP will hold 51 percent of the stock the new company will work with the 

and the other two groups will divide the French concerns, Pechiney and Ste d Ex- 
remaining 49 percent equally, Between ploitation et d'Interest Chimiquez (Sei- 
1960 and 1973 it is expected that 14,- chime), and the Swiss firm, SA pour U'In- 
000,000 tons of ore will be shipped. Be- dustrie de L’ Aluminium. 

tween 1963 and 1973 CAP will be guar- UNITED KINGDOM-—The 
anteed 5,200,000 tons for its Huachipato 

steel mill. After 1973, CAP will have an 
option to purchase the shares belonging 

to the other two members. 

Interna- 
tional Tin Council has announced plans 
to limit the export of tin from member 
countries, with a total of 27,000 long 
tons of tin to be exported by the six 

MEXICO—The fourth edition (1957) of main producing countries during a 
“The Mining Laws of Mexico” is now 3-month period. This is a reduction of 
on sale for 87.50 pesos or $7.00. Copies about 28% percent of the countries’ pro- 
may be obtained from Paul C. Escalanta, duction for the 12-month period ending 
Publisher, PO Box 20931, Admor. 32, September 30, 1957. According to the 
Mexico D.F., Mexico. control system, Belgian Congo and 
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First Ore “Tanker” Links Freeport Operations 
A trans-Caribbean ferry service connecting Freeport Sulphur Company's refinery at Port Nickel, 
Louisiana with its subsidiary nickel-cobalt operation at Moa Bay, Cuba will begin operating in 
mid-1959. A contract has been signed by Freeport’s subsidiary, Cuban American Nickel Com- 
pany, and the States Marine Corporation for conversion of a vessel to carry ore concentrates in 

slurry form from Moa Bay to the refinery, and return with a cargo of liquid sulphur and liquid 

petroleum gas for use in the Cuban concentrating plant. This will be the first vessel constructed 
to carry bulk solid products in a slurried form which is easily pumped. To keep the slurry 
properly mixed for loading and unicading by pipeline, two agitators will be provided on ship- 

board to service the eight rubber-lined concentrate tanks. The vessel will be designed to ac- 
commodate 500 tons of dry cargo, as well as the pulp and liquid shipments. The conversion 
project is expected to take five months. George G. Sharp Company will serve as consultants on 

the project. Production from the Moa Bay properties is expected to begin in mid-1959, and 

annual output of 50,000,000 pounds of nickel metal and 4,400,000 pounds of cobalt metal is 
anticipated. 
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Ruanda-Urundi_ will 
tons; Bolivia, 5,516 long tons; Malaya, 
10,125 long tons, Nigeria, 1,442 long 
tons; Indonesia, 5,516 long tons; and 
Thailand, 1,985 long tons 

RUSSIA 
kilograms 

export 2,416 long 

Russia has offered to give 50 

110 pounds) of uranium 235 
to the Atoms-For-Peace pool of the new 
International Atomic Energy Agency. The 
offer was made by Professor V. S. Eme- 
lyanov, member of the Soviet Academy 
of Sciences. The United States has prom- 

ised at least 5,000 kilograms and addi- 
tional materials have offered by 
Portugal, Brazil Canada, and 

Yugoslavia 

GREECE—A_ $100,000,000 to 
000,000 project, based on the 

f Greek bauxite 

be en 

Britain, 

$120,- 
processing 

1S currently planned bs 

the Greek government. It is reported that 
Greece now exports about 500,000 metric 
tons of bauxite annually, earning the 
equivalent of $3,000,000. Lf this raw ma- 
terial could be processed in Greece, 
equivalent aluminum exports would earn 
approximately $50,000,000. Two Ameri- 
can companies, Kaiser Aluminum Corpo- 

ration and Reynolds Metals Company, 
have reportedly shown a great deal of 
interest in the project 

RUSSIA Discovery ot wolframite de- 

posits in the eastern part of the Aginsk- 
Buryat-Mongolian national area beyond 
Lake Bailkal, has been reported by Rus 
sian officials. Geological survey parties are 

now investigating the deposits Research 

has indicated that the ores contain a large 

proportion of quicksilver in addition to 
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wolframite. Managanese ore de posits dis 

covered near the center of the Aginsk area 
are also being investigated 
GERMANY~—Herr Friedrich Flick, Ger 

man industrialist who controls the Daim 
ler-Mercedes Works, recently obtained 

uranium concessions in Bavaria. Although 
the ores are very low grade in compari 
son to American and Canadian ores, they 

are important in Germany at this time 

AUSTRIA~—A fifth blast furnace is now 
in operation at Voest, Linz 

since one furnace is now 
hauled, the steel works will remain on a 
t-furnace operation basis and monthly 

output will continue at 120,000 tons 

UNITED KINGDOM-—Minerals Re 
covery, Ltd. has halted operations at its 
plant near Gwithian, Cornwall, where 
beach sands are processed for tin re 
covery 

AUSTRIA—An all-time record in iron 
ore production, more than 3,000,000 tons 

was reported by Alpine Montangessel 
schaft at Erzberg in 1957. Average ore 

extraction per day was 10.641. This is an 
8 percent increase over 1956 productior 

UNITED KINGDOM The Geophy 

ical Prospecting Company, Ltd. of Lon 

don, England has joined with the Cana 

dian Aero Service, Ltd. of Ottawa, Can 

ida to form a completely 

ind) ground exploration 
ind mining industries 

Howe VCE, 

be Inv ove! 

integrated air 

SCTV ICE for oil 

The two compante 

will perform airborne geophysical surveys 
by magnetometer, scintillation 
clectromagnetic detector 

net electric 
SsuUTVeVS 

counter 

als well iS iat 

vravimetru and 

Other services availabk include 

self-potential and geo-chemical surveys 
radioactive and geological surveys; electro 

logging and structure drilling; and_ soil 
studies and other photo interpretation 
Headquarters of the two companies 
located in London, England 

YUGOSLAVIA—The AlJuminum-Com 
hinat Titograd, now under construction 
has received a $175.000.600 loan from 

the Soviet Union. The plant is scheduled 

to begin operations in 1960 with an in 
itial capacity of 50,000 tons yearly. Px 
duction is later expected to increase to 

100,000 tons of raw aluminum per year 

ITALY results in the 

search for radioactive ores in 

parts of Italy has 

SOMIREN, a subsidiary of the Italian 
State Oil Agency ENI. Exploration is 
underway at Trentino (Val Daone and 
Val Rednina) and Calabria. In the Preit 

area, Cuneo Province, tunnelling and 
open-pit mining have revealed the de posit 

to be much larger than originally antici 
pated, and the first specimen of uranium 
bearing ore has been extracted 

UNITED KINGDOM—Hydraulic Tin 
Ltd.'s reconstructed and enlarged plant 

it Truro, Cornwall has begun operations 
rhe plant is treating tailing for the re- 
covery of cassiterite. The new flowsheet 
utilizes washing and screening to elimi 
nate waste material, followed by classifica 

tion and gravity concentration 

SWEDEN—The _ Boliden Company is 

developing a 3.000,000-ton lead deposit 

it Idre, Dalecarl province, in Central 
Sweden. Mining of the 5.0 percent lead 
ore is scheduled to begin within the next 

three years and production is estimated 
at 150,000 tons of ore annually. 

NORWAY-—The Norwegian Iron Works 
at Mo i Rana has secured contracts for 
the sales of approximately 200,000 tons 
of iron and steel to be produced in 1958 

SCISTIVE 

are 

Encouraging 

various 

been reported by 
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Production in 1957 was approximately 
170,000 tons. New markets are being ce 
veloped in South America, especially Ar- 

gentina where the demand for Norwegian 
teel products is growing, as well as in 

Great Britain, the United States, and 
India 

RUSSIA—Soviet geologists claim to 

have charted deposits in the Kursk 

4 lgorod basin 350 mile S south ot Mos 

A with enough iron ore to keep th 

world’s iron and steel production co 

tinuing at its present rate for two con 
turies. Both underground and open-pit 
nines report dls have been che \e lope d in 

the basin and large-scale mining is « 

pected to start next spring. Because of 
the thick overburden of water-saturated 
clay irtificial freezing methods are used 

sink the shafts. Main shafts are sunk 

hrough nearly 200 vards of frozen earth 
then reinforced with iron tubing 

BI LGI M Production of nickel-cobalt 

matte by the Societe Metallurgique dé 
Hoboken of Antwerp is scheduled for 
1960, following completion of preliminary 
tudies of the project. Equipment has 
lso been installed to treat copper cobalt 

itte iccording ¢ recent reports, and 

production capacity of cobalt salts 

ha ilré idy been icyre ised Phe company 

now considering installation of facilities 

tor the vertical casting of copper for th 

manufacture of large electrolyti copper 

heet 

SWEDEN—An_all-automatic remot: 
ntrol signalling system for railway trat- 

| in underground mines has been in- 

stalled by the Malmberget Mines in Ar 
tic Sweden, The system, said to be the 

one of its kind in the word, controls 
foot of the one-mile long railway 

| is used to inform the control board 
f defects in cables, rails, and switches 

report the presence of a train on the 
track ind regulate the traffic light It 

vas designed and installed by Svenska 

\B Tradlos Telegrafi of Stockholm 

SPAIN—A large number of requests for 

permission to prospect for ore in Almeria 

Jadajoz, Cacedes, La Coruna, Lugo, 
Oranse, and Pontevedra have been filed 

cently. According to Spanish officials 
57 | »9¢ requests ave been received for iron 
ore prospecting, 21 for tungsten, 17 for 
tin, fo for copper, four for lead, and 
one for gold 

SWEDEN—Low tungsten prices caused 
the tungsten mine in Tjaellmo, near Lin 
keoping south of Stockholm, to discon 

tinue operations at the end of 1957. Re- 
nt producti m at the mine had proved 

unprofitable, and it is reported that the 
leposit is nearly exhausted 

AFRICA 

UGANDA~Kilembe Mines Ltd. plans 
to increase its copper output to 1,000 tons 

per month by the end of this year. An ad- 

ditional mill unit will be installed at 
Kilembe to handle 15,000 tons of oxide 

ore per month in addition to the present 
15,000 ton capacity of the existing plant 
he extension, which is planned to effect 
in overall saving on Kilembe’s production 
osts will raise monthly blister output by 

some 300 tons 

rANGANYIKA—The Mbeya Explora 

tion Company Ltd., jointly owned by 

FEBRUARY 1958 

NOW... CHIBSAM oxcns AN 

INTELLI-GIANT MONITOR 

for every 

hydraulicking 

and washing need 

move. C-6 
6-inch barrel 

diameter 

eo 

move. C-4 
4-inch barrel 

diameter 

move. D-3 
3-inch barrel 

diameter 

@ Whether your hydraulicking or washing needs are simple or complex, 
a Chiksan Intelli-Giant will often provide a ready solution for your 
problems. Hydraulically controlled, these powerful monitors can be truck 
or tractor mounted for mobile use or situated as a fixed emplacement. A 
closed circuit hydraulic system is available for operation in cold climates. 
Direction of monitor is controlled by two simple-to-operate levers. Remote 
controls are available. For the construction field, Intelli-Giant are ideally 
suited for slurrying, scaling of dam walls and settling of fills. In extractive 
industries they are used to remove overburden and in slurrying. And in 
process industries the Intelli-Giants have an unlimited series of applications 
involving cleaning of large tanks, as well as washing down boxcars and 
barges. Get the full story on the Chiksan Intelli-Giant. 
Send for literature and prices today. 

CHIKSAN . 

im intelli-Giant 
CHIKSAN COMPANY ¢ A Subsidiary of Food Machinery and Ch | Corporation 

Brea, California + Chicago 5, Illinois * Newark 2, New Jersey 

Well Equipment Mfg. Corp. (Division) Houston 1, Texas * Chiksan Export Company, 
Brea, Calif.; Newark 2, New Jersey, Chiksan of Canade Ltd., Edmonton, Alto. 



| INTERNATIONAL 

NV. V. Billiton Maatschappij and the 
Colonial Development Corporation, is 
operating a 9-foot Aerofall mill in its pilot 
plant at the Panda Hill columbium-bear 
ing pyrochlore deposit. Treatment rate is 
150 to 200 tons a day. The company 
hope s to be produc ing 2.000 to 5.000 tons 

of concentrates annually by 1962. 

UNION OF SOUTH AFRICA—Opera 
tions are being expanded in gold-bearing 
deposits about 11 miles from Letaba, in 
northeastern Transvaal, which wer 
originally developed about 60 years ago. 

High values were then obtained, and, ac 
cording to an announcement from th« 

operating company—Inyoni Mining and 
Exploration Company Ltd., have been ob 
tained in limited operations to date. Re 
sults from the property, which extends 
ibout 7% square miles, will be watched 
with interest 

FEDERATION OF RHODESIA 
NY ASALAND Rio Tinto Ltd has de 

cided to discontinue underground devel 
opment at its Empresa Nickel prospect 
where a pilot plant has been erected, and 

to place the property on a care and main 
tenance basis. Surface exploration will 
continue, however, The decision was 
based partially on the uncertain outlook 

for nickel. 
NIGERIA~— Restrictions imposed on tin 

TWO 78” AKINS CLASSIFIERS exports by the International Tin Council 
have resulted in large-scale unemploy 

ment of mine workers in Nigeria. The 
Council has announced export controls 
on all producing countries; in the cass 
ot Nigeria it will be allowed to export 

only 1,442 tons of tin ore in the first 

three-month period, which is less than 

a | r years continuous normal exports in one good month. If the 
control is maintained, it would mean that 

Nigeria would be tllowed to «¢ xport 5.768 

o eration on the tons in one year, while exports in 1956 
Pp totaled 13,364 tons 

PTANGANYIKA—Tanganyika Diamond 
iron Range and Gold Development Company Ltd. re 

ports that its recent installation of scrub 
ber equipment at the main washing plant 
has facilitated treatment of both run-of 

. mine gravels and large quantities of old 

iad many years of service left pan tailings and oversize which were 

previously discarded. The additional re 
covery in diamond size and quality in 
dicates that certain of the dumped ma 
terial may be regarded as potential ore re 

° ° . . serves. The old pilot plant has been 

e Service like this is equipped with t scrubber, and will be 

used as a test plant to gain more detailed 

just one of the many reasons information on the value of the property 
The original main plant, closed down 

i some tin wo, IS being replaced by t 

why Akins are preferred new modern plant which will double the 

existing washing plant 

P UNION OF SOUTH AFRICA—V. R 

a This company, on the Iron Range, Nicholas of Port Elizabeth has signed " 

contract with an unidentified large mining 
has approximately 50 Akins group turning over most of his rights to 

titanium deposits near East London. The 
agreement provides that work must start 
before July 1, 1958. The area covers 
ibout 5,000 acres north of East London 
and an investment of £1,750,000 is re 

SPECIFY AKINS garde d as necessary 

« 

: ’ ; : : ’ FRENCH WEST AFRICA—Cie. des 
The Original Spiral Classifier, and the Only Spiral Heavy-Media Separator tesnale de For Maanelians de Melts 

El-Hadid reports it is making favorabk 
progress with its exploration program for 

co LO RA Do iRO By wo R KS co. manganese ores in the Ivory Coast area. 
It seems likely that a medium-sized man- 

3800 Race Street ° Denver, Colorado ganese de posit will be outlined soon. The 

company 1s reported to be on the verge 

AKINS CLASSIFIERS * SKINNER ROASTERS * LOWDEN DRYERS = (yiiilll! Cit to investigate a 
Sales Agents and Licensed Manufacturers in Foreign Countries uranium deposit which it located in the 

A SUBSIDIARY OF THE MINE & SMELTER SUPPLY CO Gabon 
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UNION OF SOUTH AFRICA—West 
ern Holdings Ltd., in its No. 3 shaft be- 
ing sunk to open up the western section 
intersected the Basal Reef at a depth 
trom 2,945 to 2,958 feet; the complete ex- 

posure around the perimeter averaged 
262.38 dwt. over 12.44 inches or 3,264 
inch-dwts. The completion of this shaft 
will provide for an eventual monthly 
milling rate of 150,000 tons a month 
compared with the most recent tonnage 
of just less than 100,000 tons. As devel- 

opment stoping are extended beyond the 

present workings, and particularly into 
the northern section, the mill grade and 
vield should rise 

FEDERATION OF RHODESIA & 

NYASALAND—Magundi Copper Mines 
and Minerals Ltd. has been placed under 
judicial management following inability 
to discharge liabilities amounting to over 

£ 100,000 ($280,000). The company owns 
the Mtuga copper mine, about 100 miles 
south of the Copperbelt, which came into 
production last March. Although only a 
small iine with a production ot iround 

600 tons of concentrate per month con 
taining about 180 tons of copper, it 
notable as being the only copper mine in 
Northern Rhodesia not under the control 

of one or other of the two big mining 

groups. Operations are to continue under 

judic ial management as the company 1s 

optimistic that, if payment of the present 

liabilities be deferred, it will be possibl 
within a reasonabk period, to discharge 

its liabilities in full out of trading rev 
enue 

EGYPT—Deposits of manganese esti 

mated to contain enough for an annual 

production of about 100,000 tons of or 
may be developed by a special company 
to be set up by the Minister of Industry 
Geological missions have been examining 
the deposit which is located inthe south- 
ern part of the Sinai Peninsula. According 
to the Ministry, a number of programs 
have been proposed which would add 
substantially to the Egyptian economy. 
Besides — the 

there are 

iron ore, 

Is 

manganese development, 
projects for development of 

zinc, lead, tin, black sands, il- 
menite, chromium, and other mineral de- 

posits. Most recent discovery was made 

it Om Gheig where lead and zinc were 
found. Egypt imports both of these metals 

it the rate of about £250,000 annually 

FEDERATION OF RHODESIA & 
NYASALAND-—The litigation between 
({merican Metal Company and American 
Potash & Chemical Corporation over in- 
terest in American Lithium Chemicals, 
Inc., has been settled out of court. Amer- 

ican Metal had claimed that in addition 
to its 10.604 percent indirect interest in 
American Lithium held through Bikita 
Minerals (Private) Ltd., it had the right 
to acquire one-half of American Potash’s 

50.1 percent direct holding in American 
Lithium. This would have reduced Amer- 
ican Potash’s interest in American 
Lithium to 35.654 percent, including the 
10.604 percent it held indirectly through 
Bikita. The settlement was accomplished 

through the sale by Bikita of all but a 
fraction of its 49.9 percent interest in 
American Lithium to its stockholders. 
rhis results in American Potash holding 
a 53 percent direct interest in American 
Lithium, Selection Trust Ltd. 24.75 per- 
cent, and American Metal 18.03 percent. 
All three share in financing of Bikita 
which is developing a large lithium-bear- 
ing deposit near Fort Victoria, Southern 
Rhodesia 
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WESTERN AUSTRALIA—Westralian 
Oil Ltd. expects to have a concentration 

plant in operation by next September at 

Yoganup. An agreement has already been 
negotiated with C. Tennant Sons and 
Company of London to organize export 
sales. The firm estimates it will have a 

yearly profit of £533,000 from the out- 
put of 100,000 tons of beach sands min- 
erals: ilmenite, zircon, and monazite 
Mining and separation plants are expected 
to cost about £500,000. Concentrates 

will be transported by road to Capel, on 
the railway between Bunbury and Bus- 
selton, where the mineral separation plant 
will be built. 1,700 drill holes and 53 
shafts were sunk in testing the area, the 
total footage being 63,560; 11,900 sam 

ples were tested. Concentrate production 
is estimated at 74,630 tons of ilmenite 
per year of 59.6 percent TiO.; 8,200 tons 
of ilmenite of 75 percent TiO.; 14,000 
tons of zircon; 1,170 tons of monazite 

REPUBLIC OF THE PHILIPPINES 
Atlas Consolidated Mining and De vel- 

opment Corporation has installed addi- 

tional pumping capacity at its Sigpit 
River pump station in order to counteract 
a continuing water shortage. The latter 
problem accounted for reduced produc- 
tion from the operation in November 
when the Toledo mill treated only 335,- 

594 tons of ore. This ore averaged 0.64 

percent Cu and yielded 6,299 tons of 
copper concentrates containing 3,312,838 
pounds of copper and 781 ounces of gold 

NEW CALEDONIA-—Societe Le Nick- 
el’s expansion program is being increased 
even more. The original goal of 22,000 
tons capacity by the end of 1958 has now 
been expanded to 27,000 tons of metal 
by 1960. The additional tonnage will 
come from an increase in the capacity of 
the ferronickel plant row under construc- 
tion at Noumea. This, in turn, is made 
possible by the increased power which 
will come from a 25,000-kw coal-burning 
power station. The expansion includes an 
increase in refining facilities at LeHavre, 
France from 7,000 tons to 15,000 tons 
a Vvear, 

NORTHERN TERRITORY — United 
Uranium N.L. has purchased the surface 
plant of Northern Hercules N.L. for an 
issue of shares. Ore from El Sherana and 
other South Alligator River mines will be 
treated in the new plant after modifica- 
tions are made, instead of building a spe- 
cial plant in the South Alligator area. 
This will enable United Uranium to com- 
mence production of uranium oxide more 
quickly and at a cheaper capital cost. 

Offsetting these favorable factors will be 
the operating cost of hauling ore about 
10 miles along a good road. South Alli- 
gator Uranium N.L., working in the same 
area, has located 5,000 tons of ore to date 
in its Rockhole mine and a trial shipment 
will be made to United Uranium’s pres- 
ent gravity mill. 

REPUBLIC OF THE PHILIPPINES 
—Marsman and Company, operating 
agents for Itogon-Suyoc Mines Inc., have 
announced the completion of the reopen- 
ing of the caved-in drain tunnel in the 
Suyoc mine. This project, which took two 
years to complete, will greatly reduce the 
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lead against which water will have to 
be pumped from lower levels and will 
facilitate delivery of ore to the company s 
mill. Latest reports from the Itogon prop- 
erty indicate that mill operations are 
satisfactory and that the mill is gradually 
reaching its goal of treating 650 tons 
daily. In the first half of November 1,665 
ounces of gold were recovered. 

QUEENSLAND—Mount Morgan Lim- 
ited at Mount Morgan is fighting one of 
its too-frequent battles against costs due 

to a decline in metal prices. The low 
grade copper-gold ore leaves very little 
margin under present conditions and mill 
throughput has been stepped up from 
1.400 to 2,000 tons per day by modifica- 
tions to plant although with some sacri- 
fice in metal recoveries. In three months 
to end of September, 190,700 tons of ore 
yielded 11,850 ounces of gold and 1,600 
tons of copper. The potential value of 
pyritic ore reserves continues as the com- 
pany’s main hope and it is planned to 
establish an ammonium sulphate plant at 
Rockhampton if capital (estimated at 
€ 8.000.000) can be obtained. The com- 
pany hopes that Queensland. sugar inter- 
ests will provide a large part of this sum. 

INDONESIA—The_ Biro  Perantjang 
Negara (State Planning Bureau) has re- 
ceived a complete report from the West 
German consulting bureau _Wedexro 
about results of exploration and research 
conducted on iron ore deposits in Djam- 
pang Kulon (south of West Java), Lam- 
pung (south of Sumatra), and south east 
Borneo. All of these could be mined and 
processed economically. The Borneo 
lateritic ore is most difficult to process 
but occurs in largest quantity. The Lam- 
pung deposit could yield only 30,000 
tons of ore annually for 30 years, whereas 
the Djampang Kulon deposit could pro- 
vide 40,000 tons for 60 to 70 years. 
Wedexro advises use of the Krupp-Renn 
process for separating TiO. in ilmenite 
in the Djampang Kulon deposit. The 
German experts finished their work in 
Indonesia last July. The Ecafe expert 
sent to Indonesia last August to advice 
the government is also convinced of the 
success of working these ores. Not yet 
known is what deposit would be worked 
first, as well as other particulars. 

NEW ZEALAND-—The annual report 
of Kanieri Gold Dredging Ltd., Tarama- 
kau, shows that in the period to 3lst 
March the dredge treated 3,772,000 cubic 
yards in 5,460 hours for a recovery of 
9,146 ounces bullion of average fineness 
955. Recovery per yard was valued at 
6.93 pence (1.16 grs.) with working costs 
5.08 pence. Values were reduced because 
the dredge passed through old sluicing 
tailings and ground which had, in parts, 
been worked by small dredges many 
years ago, Since March, the dredge has 
treated 2,188,000 cubic yards for 6,396 
ounces of bullion. It is expected that value 
of ground dredged will increase still 
further in the coming year. Meanwhile, 
another dredge has closed down, the 
small unit of Snowy River Gold Dredging 
Ltd. having ceased operations. New Zea- 
land gold dredging, like that in New 
Guinea, will soon be only a chapter in 
history. 

TASMANIA—Proving of the recently 
discovered ore body at Queenstown by 
Mount Lyell Mining and Railway Com- 
pany Ltd. is expected to take two to three 
years. It is a long, narrow, and fairly 
deep anomaly adjoining the old North 
Lyell and Crown Lyell workings. Drill- 
ing continues to give erratic values but 
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some copper intersections are as rich as 
any obtained since the North Lyell mine 
was in production. If the deposit turns 
out as well as hoped, it will require 
underground mining methods for de- 
velopment 

INDONESIA—The municipal govern- 
ment of the city of Tjirebon in western 
Java plans to mine on a large scale th« 
asphalt occurrences in limestone in the 
Keromong Mountains in the regency of 
Tijirebon. This deposit was located last 
year. The asphalt will be used for road 
construction and is of good quality. Until 
now, the asphalt had been mined by local 
people and sold to the government. 

NORTHERN TERRITORY—Austra- 
lian Uranium Corporation's uranium mine 
at Adelaide River is on a caretaker basis 
and under exemption from labor condi- 
tions pending examination by possible 
purchasers. During development, 3,415 
tons of ore were delivered to Rum Jungle 

treatment plant averaging 0.52 percent 
U,O., despite considerable dilution. Rum 
Jungle is only 31 miles away by high- 
way. The Atomic Energy Commission is 
now unwilling to offer or obtain financial 
support for private uranium companies 

believing that sufficient uranium for some 
years is now in sight 

NORTH AMERICA 

ONTARIO Canadian Dyno Mines 
hopes to have its new 1,100-ton mill in 
operation by April. The firm has a $34,- 
816.070 contract with Eldorado Mining 

and Refining Company to deliver this 
amount of uranium precipitates by March 
1963. Underground work is proceeding 
on all five levels of the 1.000-foot shaft 

it the north end of zone B, and develop- 

ment ore is being hoisted to the surface 
for stockpiling. The company’s property 
is in the central part of Cardiff Town- 
ship, about 18 miles south of Brancroft 

Ore reserves are estimated at 2.200.000 

tons averaging 0.093 percent UsOx, after 

12.5 percent dilution 

MANITOBA—Riobec Mines has signed 

i contract with G.G.I. Surveys Ltd. for 
in electromagnetic survey to be con- 
ducted on its property in the Moak- 
Mystery Lake area. The property was 
icquired after the results of an airborne 

magnetometer survey had been promis 
ing. A detailed electromagnetic survey 
was recommended to locate the sulphide 
zones, to be followed by diamond drill- 

ing when the anomalies were outlined 

NORTHWEST TERRITORIES 
Thompson-Lundmark Gold Mines Ltd. is 
making a new study of the company’s 
original claims near Thompson Lake in 
the Northwest Territories to ascertain 

tantalum possibilities. The property was 
originally operated as a gold mine, and 
at that time “encouraging” amounts of 
lithium, beryl, and tantalite were found 
There is a 125-ton mill on the property 
The operation closed down in 1949 when 
known ore was dé plete d 

BRITISH COLUMBIA—The Canadian 
and British Columbian governments ar¢ 
contributing $20,000 a month to help 
keep the Britannia copper mine near 
Vancouver in operation. The money would 
help Howe Sound Company, owner of the 
mine, to maintain the company-owned 

townsite. The mine had been scheduled 
to shut down because of the low price 

for copper. This would have left 800 men 
without work in an isolated community 
where no alternate 

iwailabl 

ONTARIO Tande m Mine s Ltd ot To 

ronto has acquired a new iron smelting 
process which opens up the possibility 

f treating ores high in iron which also 
contain impurities of titanium, phos 
phorus, and sulphur. Invented by Dr 
Roy A. Halverson of Detroit, the process 

involves the introduction of an alkali flux 
in the form of common salt into the oxi 
dizing zone of the reducing furnace in 
controlled quantities by compressed air 
lrandem Mines te sted the process on ore 

from the Madoc area of Ontario, con 
taining about 50 percent iron and be- 
tween 6 and 9 percent titanium, plus 
other common impurities. Six successive 
tests yielded pig iron with only an un 
important trace (1/10 of 1 percent) of 
titanium. Analysis showed that all other 
titanium in the ore had been freely floated 
off in the slag, which was extremely fluid 
ind did not contaminate the furnace 
landem Mines is now in the process of 

acquiring properties with ore suitable for 
smelting by this process 

SASKATCHEWAN—Potash Company 
of America expects to have its 3,000-foot 

shaft completed by the middle of May 
It is expected to take most of the sum 

mer and early fall to complete surface 
installations, so production is scheduled 
to start in late 1958 

employment was 

PASSAIC 

MERRICK SCALE MFG. CO. 
180 Autumn Street 

WEIGHTOMETER 
Use the WEIGHTOMETER for 
accurate. dependable ton- 
nage controls in mills and 
concentrators. Since 1908 
WEIGHTOMETERS have 
helped many mines and mills 
to obtain efficient operation. 
Automatically records and 
ag without interrupting 
flow. 

Easily installed. simple. 
fully enclosed. durable. 

NEW JERSEY 

MINING WORLD 
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QUEBEC—Consolidated Zine Corpora 

tion Ltd. of London, England has a 
quired control of Siscoe Mines Ltd. and 
has assumed its management. In addition 
to acquiring stock from individual owners 
the firm also purchased 350,000 shares 
mitright from Siscoe M. F. Nicholson 

general manager of Consolidated Zinc 

Corporation of Canada, Ltd., a wholly 
owned © subsidiary has already been 
elected i director ot Sisco Consolidated 

Zinc is actively engaged in mineral ex- 

ploration in Canada in association with 
The Yukon Consolidated Gold Corpora 
tion Ltd. in which it acquired a large in- 
terest. in 1956, Siscoe has silver-cobalt 

operations at Gowganda, Ontario; its sub 
sidiary, Siscoe Vermiculite Mines, also 
operates in Ontano It IS expected that 

Siscoe will now participate in the explo- 
ration activities of the two new associated 

compan ‘ 

ONTARIO—The Prospectors and De 

velopers Association will hold its 26th 
Annual Meeting and Convention at the 
Royal York Hotel in Toronto from March 

9 to 12 1958 rhis veal the Geological 

Association of Canada and the Minera 
logical, Association of Canada will join 
with the Prospectors. Dr. Walter Tovell 
Curator of the Geology at the Royal On- 

tario Museum, is chairman of the tech 

nical sessions committee 

ALASKA—Work will continue all win 
ter at the MacLaren River Copper Cor 

poration property 12 miles north of the 
MacLaren River bridge on the newly 
ypened highway to Mt. McKinley Park 
The corporation has a DMEA contract 
ind is working on the first stage which 
is diamond core drilling to a depth of 
110 feet to block out an additional 15,000 

tons of ore. Second stage provides for 
ibout 600 feet of drift to intersect the 

ore body at a de pth of 500 feet below the 

surtace and the third stage will consist 

f a raise with 50-foot levels on the ore 

body. The corporation is an outgrowth 

of the copper discovery made by F. S 

Pettvjohn Jr. in July 1953. He and his 
partner, E. O. Albertson, staked 11 claims 
ind a tunnel site. They formed Kathleen 
Margaret Mining Company, sold the 
claims to Alaska Copper Mining Com- 

pany Inc., and then acquired the prop- 
erty again for non-payment of the pur 
chasing price. It was then purchased by 
MacLaren River Copper Corporation fol- 

lowing its incorporation November 1956 

Mr. Pettyjohn is president of the latter 
firm. Ore now coming from the mine is 
being stockpiled 

MANITOBA—Following the failure of 
American Metal Company to exercise its 
option to participate in the Bernic Lake 
lithium property owned by Montgary 
Explorations Ltd Toronto), Montgary 
has announced promising negotiations 

with a group of Swiss financiers, as well 
is Canadian groups interested in the 
pollucite (cesium) ore discovered in the 
ore body. American Metal is reported to 
have confirmed both the extent of re- 

serves and the grade of the ore, but to 

have felt that there was not a_ large 
enough market for lithium ores and con- 

centrates. A three-compartment shaft has 

been sunk to a depth of 306 feet with a 
main station cut in ore at the 282-foot 
level. About 1,000 tons of lithium ore 
spodumene and amblygonite) have been 

stockpiled. Montgary plans a_ flotation 
concentrator to treat 1,000 to 1,500 tons 

of ore per day, plus a chemical treatment 
plant to process the concentrates for 
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HILLBILLY 
DIAMOND 
CORE DRILL 

LIGHT—LEAN 
Ready to prospect anywhere 

Acker’s Hillbilly diamond core drill is light and lean without 
fancy extras or troublesome gadgets. Acker designed this 

rugged marvel specifically for mineral prospecting. 

To save weight and expense it contains only the barest 

essentials, yet it's completely self-contained with power 

plant, planetary type drum hoist, welded tubular steel skid 

frame and when needed, a built-in water pump. 

Two tried and proven models available: 

Screw Feed weighing 872 lbs. 

Hydraulic Feed weighing 1050 Ibs. 

For complete Hillbilly specifications and information please 

write for Bulletin 29. MW 

ACKER DRILL CO., Inc. 
P.0. BOX 830 © SCRANTON, PA. 

git “Sok - 

Full 360° swivel head permits 
drilling at any angle. The hinged 
drill head swings out of the way 

and the powerful drum hoist con- 

veniently lifts or lowers drill rods 

when adding or removing drill 
rods. 

A drum hoist, with ample fair- 

leads and pulleys for winching 

the rig into position, makes the 

Hillbilly ‘'the drill you can take 
with youl’’ 

Over 40 years of experience manufacturing a complete line 
of diamond and shot core drills, accessories and equipment 

tT INTO 
rep”? SERIE 

he new “H” Series of Nagle Pumps, designed exclusively for the abusive pumping jobs 
of industry, is simplicity itself. Three types of water ends available to meet specific 

conditions, type “HF”, “HC” and “HR” (shown). Various alloys used for water-end 
members depending upon corrosive, abrasive or high temperature conditions involved. 
Water-end can be rotated to any one of four discharge positions. Slippage seal 
adjustment takes only moments using a common wrench. Packing gland is readily 
accessible. Radial adjustment of shaft to insure concentricity through stuffing box is 
a matter of seconds. Various types of impellers available. Impellers readily accessible. 
Oil or grease lubrication is optional. Sizes from 1” to 10’. Heads up to 250’ or more. 
Capacities to 4,000 G.P.M. A “must” for those tough applications where ordinary 
pumps fail. Send for Bulletin “’H”’ 

-~ NAGLE PUMPS, INC. 
» 1250 CENTER AVE., CHICAGO HEIGHTS, ILL. 

FOR ABRASIVE AND CORROSIVE APPLICATIONS 
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production of lithium chemical using a of magnetite ore averaging 40 percent Kuskokwim rivers. It is largely a low 
new method developed by Scientific De iron. plain of unconsolidated deposits broken 
sign Company of New York. An esti ONTARIO — Silver-Miller Mines Ltd by hills of bedrock. Inc luded are Nunivak 
ony 8,000,000 tons of lithium ore has has converted its LaRose mill which was and Nelson islands. The report is based 

ri on located. The ore body also carries originally a cobalt plant, to the treatment on reconnaissance field studies, published 
pollucite, containing cesium and _ rubi- of silver ore and it is now replacing the and unpublished references, and_ inter- 
dium, and some lepidolite and ambl) original Brady Lake mill. Milling rate is pretation of aerial photographs. It is 
gonite about 200 tons daily. The LaRose mill available for 75¢ at the Geological Survey 

ALASKA~—Alaska’s first uranium mine was originally designed and built as a office at 520 Illinois Street, Fairbanks 
has been shut down for the winter. Lo cobalt producer, then converted to cop- BRITISH COLUMBIA 

ited on Bokan Mountain south of per processing when the cobalt market 

Ketchikan the mune produced and collapsed. With the drop in price of cop- 

shipped 20,000 tons of ore for refining per, operations at LaRose were suspended ton concentrator at Lake Cowichan on 
t the Dawn Mining Company mill at completely. Now certain changes in the Vancouver Island. Officials expect to sell 

Ford, Washington. The Kendrick Bay flowsheet have converted it to silver and ill of the concentrate to Japan. O. G 
Vining Company, a subsidiary of Climax the company plans to devote its entir MacDonald is president 
ag 2 ag ompany, had shipped four mining effort to silver ore ALASKA—North America’s only tin 

ge loads ot ore by the end of October BRITISH COLUMBIA—French Mines | g bel ring ] i tl producing mine, belonging to the U.S 
ind the ast load went in November Ltd. at Hedley ’ 0 : f ‘ Tin Corporation, has been sold at auction 
perations for next year will depend milling of high-grade gold ore. Produc k , . 

ipon results of drilling I i 9 Saeeas Seen. Toe eee 2 oe | recip g tion is about 40 tons daily. French Mines cated 100 miles northwest of Nome on 

QUEBEC Grangesberg the large is 75 percent owned by Cariboo Gold Lost River. Its sale was ordered as a 
Swedish iron ore company, is said to | Quartz Mining Company, Ltd. and 25 | inet thy ( oO be . - 4 ~ ‘ ‘ - result of ; vurt judgment against tl 
investigating a large iron ore deposit of percent by Kelowna Mines Hedley, Ltd ae + vente : ; company in a federal government fore 
Belcher Mining Corporation Ltd. at ALASKA—The U. S. Geological Survey closure. Last shipment of tin concentrates 
Great Whale Bay, west of the Hollinger has published a reconnaissance geologic made by the corporation reached Seattk 
deposit at Knob Lake. Preliminary inves- map of the Yukon-Kuskokwim Delta. Th: on November 8, 1955, and totaled 240,- 
tigations of this property re portedly in- region described consists of about 21.000 000 pounds Located on the Seward 
dicate that there are about 1,000,000 tons square miles between the Yukon and 

Cowichan 
Copper Company Ltd. has completed in 
stallation of heavy equipment at its 500 

has started small-scale 

Peninsula, the mine is only 90 miles from 

Siberia across the Bering Sea 

ONTARIO—One of the outgrowths o! 
the recent Commonwealth Mining & 

' a ae Metallurgical Congress is expected to bh« 
— med i the formation of a Commonwealth Re 

’ .§ search Group. Each member country will 
SuporDuty oa . ‘E name one representative. Proceedings 

will be largely in the form of correspond 
DIAGONAL DECK ence, probably with one meeting every 

four years in conjunction with future 

No 6 Abreast Progress congresses The next congress 1S sched 

In Mineral Concentration uled to convene in South Africa in 1961 
CONCENTRATOR ties ntif alt P ; QUEBEC—Noranda Mines is continu- 

he SuperDuty® DIAGONAL-DECK@ Veit RAM cee ing its expansion plans with a goal of 
TAB table still supreme in its ability t le higt 130.000 tons of copper a year. Production 

+ le ncentrates < ch v t and with I ! is now about 100.000 tons with the 

. fh Saget 2 opening of the third reverberatory fur- 

SSDs pe OT ee ae ee cee eee i = ¢ nace. About 25,000 tons of copper comes 

5 or t led. For full inf rmati 2, mad for Welietn 118 B og > ores of iy eno 7 Traine 

ér ¥ the balance comes from custom business 

ee The Deister Concentrator Co., Inc. and the company’s subsidiary, Gasp 
= : Copper Mines. About 24 mines are cur 

The Original Deister Co., Incorporated 1906 aie shipping Peng ela 

ONTARIO—The Ontario Department 
of Mines has completed a mineral map 
of the province which is believed to be 
the largest map of the entire province 

—| ; ever to be printed on a single sheet. The 
d . : : 4 map drawn to scale of one inch to 20 

t ; } as miles, measures 50 inches by 53 inches 

Printed in eight colors, it shows the basic 

. 7 R . geology of the province, and location of 

4 : ~ . rincipal mines and mineral occurrences 

m The map is available from the depart 
' ’ - ment at $1.00 

*DECO $ Ore Testing ae ALASKA—The U. S. Geological Survey 
* r Division is operoted % has re leased two maps which will be of 

‘ ~~ as a eee interest to Alaskan prospectors. One is 
servi t “ p deasaman 7 entitled “Preliminary geologic map of 

f ce —— 
, 

925 Glasnow Ave Fort Wayne. Ind., U.S. A 

part of Bokan Mountain uranium-thorium 
area, Alaska”, and represents work dom 
primarily for the U. S. Atomic Energy 

wath Ngee pb Appeal ad odding a new Commission, It covers an area of about 
DECO “Better Wey Pom ait suet te ed 15 square miles near Bokan Mountain 
guesswork out of a big investment...and KNOW on the southern part of Prince of Wales 
where you are going! Island. It shows the geologic setting of 

Yes it will poy you well to avail yourself of the Ross-Adams deposits and other ura- 
DECO’S complete ORE TESTING services... in time nium-thorium deposits in the area. The 
money AND ore beneficiation! : second map is the first one of Alaska 

sublished since 1939. It is based on all 
‘ cna geology of the Territory. It shows 

D F N Vv t * 3 Q U | P | E w T ¢ 0 e by color and pattern the distribution of 
56 units of sedimentary, metamorphic 

1400 17th Street @ Phone CHerry 4-4466 ® Denver 17, Colorado and igneous rocks ranging in age trom 
pre-Cambrian to recent. Known faults are 

London « Johannesburg also delineates 

If you are building a new mill 

New York * Toronto * Vancouver * Mexico. D.F. « 
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COPPER COMPANY 
Buyers of 

COPPER, GOLD 

AND SILVER ORES 

MINES AND SMELTER AT 

SUPERIOR, ARIZONA 

THE 

BUNKER HILL 
COMPANY 

Producers of Top Quality Products 

am ORE PURCHASING DEPT. - THE BUNKER HILL COMPANY 

WRITE | Telephone: Kellogg 2261 + P. 0. Box 29, Kellogg, Idaho 

International 

Smelting and Refining Co. 

A & A 
from AC te IND: 

Buyers of 

Copper, Silver & Gold 

Ores and Concentrates: 

Copper Smelter—Miami, Arizona 
Address: Ore Purchasing Department 

International Smelting and Refining Co 
P. O. Box 1265 
Miami, Arizona 

lead & Zinc Ores 

cnd Concentrates 

lead and Lead-Zinc Smelter { ‘Temite. kek 

Lead-Zine Concentrator = ” 

Address: Ore Purchasing Department 

818 Kearns Building 

Salt Lake City, Utah 

Please establish contact prior to shipment 

International Smelting and Refining Co. 

AMERICAN ZINC, LEAD 
AND 

SMELTING COMPANY 

Buyers of Zinc Concentrates 
Suitable for Smelting in Retort 
and Electrolytic Smelting 
Plants, also Buyers of High 
Grade Load Concentrates. 

Address Communications to Ore Buying 

Department 

Paul Brown Building 423 Mills Bldg. 
ST. LOUIS, MISSOURI EL PASO, TEXAS 

927 Old National 
Bank Building P.O. BOX 577 
SPOKANE, WASHINGTON DUMAS, TEXAS 
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: U.S.A. Metal & Mineral Prices 

Pacitic | METALS COPPER Electrolytic. Delivered ae rae , Delivered F b. cars, Valley basis d JOG 
tt rr | Loke. Delivered, destinations, U.S.A 25.00¢ LUSHMASTER es coe fri as Custom 

LEAD Common Grade. New York 13.00¢ 
Tri-State Concentrate, 80 lead $156.12 

SCRA PERS ZINC Prime Western: F.o.b. E. St. Louis 10.00. 
Prime Western: Delivered, New York ). 50. 

ALUMINUM Tri-State Concentrate, 60% zinc, per ton $56.0 
ANTIMONY Primary 30 Pound Ingots (99 », plus). F.o.t pping ¢ t 28.10¢ 

Proved Around BISMUTH Lone Star Brand. F.o. . Laredo, in bulk 33.50¢ 
| CADMIUM In ton lots) price per pound $] 

COBALT Sticks and bars. | to 5 ton lots ( COB Price per pound $1.70 
COLUMBIUM 97.99%, keg of 550 pounds (Price per pound $2.00 

t é orld GERMANIUM Powder .... aes ‘vd $120.00 
LITHIUM: Germanium: dioxide high purity, gram 24.00¢-30.00¢ 

98% (per pound) ‘ $11.00-$14.00 
MAGNESIUM Carbonate : . 82.00¢ 

MERCURY: Ingots (98.8%,) F.o.b. Valasco, Texas, per pound 36.00¢ 
NICKEL: Flasks. Smali lots, New York ee $27 

PLUTONIUM “F" Ingots (5 pounds). F.o.b. refinery, Port Calbourne, Onta 75.50¢ 
be July I 1962 AEC will pay $30.00 to $40.00 per jram depen ling on 

‘ plutonium 240 content. July 1, 1962 10 June 30, 1963, per gran 0.00 

TIN per kilogram ey 1 
TITANIUM Grade A Brands. New York (Price per pound) Prom jelivery 2.25 
JRANIUM 99.3%, + Grade “A” Sponge (Price per pound $1.65 "$2 5¢ 

“* 235 Nominal, per kilogram ca $40.00 
GOLD. Nominal, per pound $7,725 
SILVER United States Treasury Price ¢ 10 per ounce 

Newly mined domestic. United States Treasur ) > 
Foreign Handy Harmon ...... i 90 378 ¢ 

PLATINUM Per Ounce $77 ; $ $8 
ZIRCONIUM Sponge, Per ‘Pound, Reactor Grade .. 

ORES AND CONCENTRATES 
BERYLLIUM ORE 10 to 12% BeO. F.0.b. mine, Colorad 

U.S.A. Pat. No. 2716824 Smal! lot purchases at Custer, S. D., Spruce Pine, N. C 
Foreign Patents Applied For Visual inspection at $400.00 per short ton or by ass 

BeO, $40 per unit; 9.0 to 9.9%, $45; over 10.0%, $50 
CHROME ORE F.0.b. railroad cars eastern seaports. Long tons dry weight 

African (Rhodesian). 48", Cr.0,. 3 to 1 Ratio 
: : | African (Transvaal). 48%, Cr.0,. No ratio 

ice in practi ally every mining area Turkish, 48% Cr:O3. 3 to 1 chrome-iron rat Nomina 
y | U.S Government ore purchase depot Grants Pass, Oregon, Base price, lumpy 

throughout the world ore, $115.00; fines and concentrates $110.00 for 48 Cr:Os and a 3 to | 
+. chromium-iron ratio. Premiums for higher grade are and for a ratio up t 

2. They stand up under the toughest 3.5 to 1. Penalties for grades down to 42% Cr-O 
service COLUMBIUM- At United States small lot beryl purchase depots $3.40 pe r pound contained 

crvice TANTALUM ORE combined pentoxides in 50% ore. Includes 10 bonus. (Government stopped 
buying temporarily May 12 »r Pound Pentox 
Per Pound Pentoxide. 
Lake Superior. Per gross ton Lower Lake Ports 
Mesabi, Non Bessemer, 51.5%, 
Mesabi, Bessemer, 51.5% Fe. 

FOURTEEN SIZES Old Range Non Bessemer 
| Old Range Bessemer. .. 
| Swedish, Atlantic Ports, 60 to 68% Fe Contracts, Per Unit 

is Weight MANGANESE ORE Metallurgical grade. 48 to 50% Mn. Long ton unit ( 
Metallurgical grade. 46 to 48% Mn. Long ton unit $1.35-$1.40 

26" 480 Metallurgical grade. 44 to 46% Mn. Long ton unit $1.30-$1.35 
Domestic U. S. Government ore purchasing depots: Butte, Montana; (black 

30 510 and pink ores) base price of $4.87 per long dry ton of 18% manganese ore 
34 550 Phillipsburg, Montana; base price of $6.43 per long ton of 15 manga 
36 775 nese ore. Small lot program f.o.b. railroad cars, minimum 40% Mn. Base price 

48%) $2.30 per unit with premiums and penalties 
850 MOLYBDENUM %, MoS: F.0.b. Climax, Colorado Per pounds of contained 
960 Soa molybdenum, plus cost of containers $1.18 

1080 TUNGSTE Domestic. 60% WOs Per short ton unit Government not buying $55.00 
CONCENTRATE Foreign. 65% WO: Per short ton unit (Scheelite Nominal $15.( 

1400 Foreign. South American, Spanish, Port. ugt JeSE Nomina $] Bes 
1540 URANIUM ORE Carnotite-Roscoelite. F.o.b. purchase depot or company mill plus $0.06 per 
1660 ton mile ($6.00 maximum), Grand Junction, Rifle, Durango, Naturita and 

d Uravan, Colorado. Salt Lake City, Marysvale, Thompsons, Moab, Green River, 
2590 Mexican Hat, and Monticello, Utah. Shiprock, and Grants, New Mexico, Edge 
2030 # mont, S. Dakota, Jeffrey City, Wyoming, Tuba City, Arizona. Base price 
2790 # for 0.10% ore is $1.50 per pound and up to $3.50 per pound of contained 

p UsOs plus $0.75 per pound for each pound in excess of 4 pounds per short 
3910# | dry ton and an extra allowance of $0.25 per pound for each in excess of 10 

pounds. A $0.50 per pound development allowance paid on all ore purchases 
Larger size | vailable. Scrapers Special lime schedule applies at Monticello, Moab and Grants. No lime pen 
wal, SIZES AU avalia craper alty with no vanadium payment or lime penalty with vanadium payment 

ire a specialty with us. Write today VANADIUM ORE Carnotite-Roscoelite. V0; in ratio of more than 10 parts to | part of UsOs 
cre generally acceptable at all AEC depots, but excess not paid for at Marys- 
vale, Monticello, and Bluewater. Shiprock has no limit on V20s to UsOs ratio 

Send for New Bulletin giving specifi- and all contained Vie Is paid for ooo Per Pound Vite 9001 

ations, comple te information. NON-METALLIC MINERALS | 
BENTONITE Minus-200-mesh. F.0.b. Wyoming points. Per ton in carload lots 

. Oil Well grade. Packed in 100 ee und paper bags 
Use Pacific Sheave Blocks, Sheave Boron, Technical grade Boron, California Per ¢ 

“ pane “ m FLUORSPAR Metallurgical grade. 72.5% Oreo CaF: content per short ton F ob 
Anchors, “Round-The-Corner” Sheave IIlinois-Kentucky mines $36.00-$38.( 

’ an 4 Mexican. 70 F.o.b. border $26 oc 
Blocks, Jaw Crushers, Bit Knockers Acid Grade. 97%, CaF Bulk, Fob. Kaodcky, Witels Colosods 548 66-452 
q acific ‘fearing P. Government buying F.o.b. producer’s shipping point: 60% eo Kentucky, 
and Pacific Wearing Parts. $34.50 per ton, others $28.50; 704, Ill.-Ken. $38.50, others $32.5 

PERLITE Crude: F.o.b. mine per short ton $3 00 to $5.00 
Plaster grades. Crushed and sized. F 0.b. plants $7.00 to $9.00 

SULPHUR Long ton, F.o.b. Hoskins Mound, Texas 23.50 

ALLOY STEEL [igresernrerrgres oe 
January 20, 1958 

1848 E. 55th St., Los Angeles 58, Calif Per Long Ton USA Equivalent cents 
| per pound! 

Mailing Address: Box 58323 Vernon Sta COPPER: Electrolytic spot .. j £172 10s Od 21.56¢ 
: Refined 99°, os Os Od 8.87¢ 

Los Angeles 58, Calif | > 5s Od 7.66¢ 

ALUMINUM: 
ANTIMONY: le 

Standard, 99.75%, 

Os Od 24.625¢ 

TIN: 
TUNGSTEN: Long ton unit 

24 ‘ 

3 

g 

1. Pacific “Slushmasters” are in serv- 

fe 

3. They help you move more muck at 
IRON ORE 

less cc st. 

regarding your scraping problems 

10s Od 24.69¢ 
Od 91.25¢ 
$12.88-$13.58 

With Sterling pound at $2.80 
Quotations on metals and certain ores through the courtesy of American Metal Market, New York, N. Y. 
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PROFESSIONAL DIRECTORY 
One-inch Card, $50 Yearly—'-Inch, $35 Yearly, Payable in Advance. 

CONSULTING ENGINEERS: 

BAILEY & VAN HORN 
Geology & Mining Consultants 

Pegmatite Specialists 
Box 7, Tel. VE-7-2048, Murphy, N. C 

CONRAD WARD THOMAS 

Mining Consulting—U. S$. and Foreign 

EXAMINATION ® VALUATION ¢ EXPLORATION 

DIVERSIFICATION © FINANCING 

Bank of the Southwest Building 

Houston, Texas 

CApitol 7-5855 Cable ‘‘GEOCONS"’ 

CHAPMAN, WOOD AND GRISWOLD 
Mining Engineers & Geologists 

Appraisals, Exploration & Development 

Assaying 

P.O. Box 8302 

Wogner Building 

Albuquerque, N. M 

530 Jefferson, NE 

Al: 6-1675 

TURNER & ASSOCIATES 

Consulting Mining and Water Geologists 
350 East Camelback Road, Phonix, Arizona 

Crestwood 4-2262 

COWIN & CO., INC. 
Mining Engineers and Contractors + Consulting 
Appraisal Reports + Shaft & Slope Sinking + Mine 
Development + Mine Plant Construction. 

1-18th Street, S. W. Birmingham, Ala. 
Phone 56-5566 

GEOLOGICAL & GEOPHYSICAL SURVEYS 
Exploration Programs & Property Evaluations 

Magnetic, Gravity, Electrical & Radioactivity 
Surveys for Mineral Deposits & Petroleum 

CLYDE H. WILSON 
Geologist—Geophysical Engineer 

WILSON EXPLORATION COMPANY 
366 So. Fifth East, Salt Lake City 2, Utah 

LEDOUX & 
COMPANY 

Established 1880 

Chemists—Spectroscopiste—Assayers 

Consultation & Research 

Mine Examination & Analyses 

Shippers Representatives at Seaports 
and Refineries throughout the U. S. 

359 Alfred Avenue, Teaneck, New Jersey 

D. H. ELLIOTT 
MINING PHOTOGEOLOGIST 

P.O. Box 1007 Casper, Wyoming 

WISSER AND COX 
Consulting Mining Geologists 

55 New Montgomery St. 
San Francisco, California 

FRANCIS H. FREDERICK 
Consulting Mining Geologist 

690 Market Street 
San Francisco 4, California 
Telephone: Sutter 1-1562 

CHEMISTS, SAMPLERS, 
SHIPPERS’ REP’S: 

WILLIAM G. KANE 
CONSULTING MINING GEOLOGIST 

Technical & Economic Evaluation of Projects in 

MEXICO 
Apartado 1061, Monterrey, N. L., Mexico 

Phone 24068, Monterrey 

1624 Milam Bidg., San Antonio, Texas 

Phones CA 4-8401 and PE 5-6553 

SMITH-EMERY 

COMPANY 
Established 1910 

Assayers—Chemists 
Metallargists 
pectrographers 

Shippers’ Representatives 

Price List on Request 

781 East Washington Bivd., Los Angeles, Calif. 

ARIZONA TESTING LABS 
Chemists — Spectroscopists — Assayers 

Box 1888 817 W. Madison Phoenix 
Box 2508 414 Sth Avenue Tucson 

SOUTHERN SPECTROGRAPHIC 
Laboratory 

Ch ist Sp + 7 ph bal 

Spectrographic Semi-Quanatative $10 
Box 6014 Dept. B Dallas 22, Texas 

Examination, Evaluation, Exploration 

and Operation 

W. D. McMILLAN 
Consulting Engineer-Geologist 

U. S. A. and Foreign 

CHerry 4-2290 

1009 Grant Street, Apt. 9, Denver 3, Colorado 

B. W. DEASON "V. E. WORSLEY 
BLACK & DEASON 

Assayers and Chemists 

Ore Shippers Represented at ali Smeiters 
P. O. Box #1888 Salt Lake City, Utah 

Wood Assaying Co., Henry E. 
Established 1878 

ASSAYERS and CHEMISTS 
733 W. Colfax Denver 4, Colorado 

JOHN J. O'KEEFFE 
sulting Mining Engineer & Geologist 

Examinations e Valuations e Management 
822 E. Compton Bivd, Compton, California 

Tel: NEwmark 1-7825 

THE COLORADO ASSAYING CO. 
ASSAYERS, CHEMISTS and 

SPECTROGRAPHERS 

Est. 1900 
Gold and Silver $2, Copper $1, Uranium $7.50. 
Send for free copy of our Mineralogist Pocket 
Reference Giving Detailed Information on all 
Principal Ores 

2013 WELTON ST., DENVER 1, COLORADO 

DRILLING COMPANIES: 

F. W. SCHEIDENHELM 
John B. Snethlage A. N. Vanderlip 

Consulting Engineers 

WATER PROBLEMS OF MINES 
50 Church Street New York 7, N. Y. 

DICKINSON LABORATORIES, Inc. 

Assayers—Chemists—Metallurgists—Umpires 

Shippers Representatives at Local Smeliters 

Representatives at Mexican Border 

Points for Shippers of Mang and Fi p 

P.O. Box 7006 El Paso, Texas 

MOAB DRILLING COMPANY 

Diamond Core Drilling Contractors 

‘Uranium Exploration is our Business"’ 

Charles A. Steen, President 

Ray Medlock, General Manager 

62 E. Center Box 487 

Phone Alpine 3-4181 Moab, Utah 

HOWARD P. SHERMAN 
Mining and Consulting Engineer 

L Examinations—Valuations—Reports 
W. 2404 Upton Ave., Spokane 13, Was! 

T. G. Deggendorfer 
Shippers’ Representative 

Control Assays 
Box 840 Kellogg, Idaho 

STILL & STILL 
Consulting Mining Engi s and Geologist 

Room 24 Union Block Prescott, Arizona 

SILVER 1S OUR BUSINESS 

WIIl Investigate mine or prospect. Send samples for 
analysis. Give foll data, leeation, 

PIGGOTT PROJECTS 1057 Howard Street 
San Franecisee, Callfornia 

LIVINGSTON & WILSON 

EXPLORATION & DRILLING Co. 

AIR DRILLING 

SEISMOGRAPH DRILLING 

DIAMOND CORE DRILLING 

CORE & SAMPLE DRILLING 

45 Years Combined Drilling Experience 

Fred L. Livingsten and Walter W. Wilson 

Longmont Long Dist + + = PRospect 6-1735 
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MACHINERY CENTER OFFERS 

CARS 
Ms Cu. f Mine Cars 18” Ga 

04 ard, Rocker Dump, 18” Ga 

COMPRESSORS, AIR 
450 CFM Chicago Pneumatic, 100 Hp Motor 

500 CFM Worthingtor 00 Hp, Syn Motor 
000 CFM I-R Model PRE-2, 500 Hp Mot 

HOISTS: Mine Shoft 
300 HP Nordberg, double drum, Excellent 
100 HP Allis-Chalmers, double drum 
75 HP Wellman-Seaver-Morgan, Double Drun 

50 HP Wellman-Seaver-Morgan Double Drur 

> Wellman-Seaver-Morgan, Single Dr 
lean Denver, Single Dr 

ers i ian j 
y y Tugger 

OMNM4C Ingersi 

LOCOMOTIVES: 

CRUSHERS: 

ny 43” B rds! re 
He oy oe Cru st 

CLASSIFIERS: 

sere Hydrauli yy ¢ 
Dorr Quadruy 

FEEDERS: 
ns- Ad 

Je ffre} y Grizzly 

* Hardin Type 
’ j 

FILTERS: 

FLOTATION MACHINES: 

56” e agergrer 

JIGS: 
l 42” i os 

MiLis, ROD. ‘AND ‘BALL: 
sx Marcy Type Ball, 225 

lis-Chalmers B 
is-Chalmers B 

rey Rod M 

PUMPS, SAND: 
2 Wer s 

{—2” Wilfley Sand, Ty 
” Wilfley Sand’ Pur 

14” Wemco § 
SCREENS: 

*x 7° Lit 

SEPARATOR: 
" Manetic S 

THICKENERS: 
»—45' x 12’ Dorr 

‘x 7’ Hard 
x 6° Denver 

450 TON FLOTATION PLANT 
ENTIRE INVENTORY FOR SALE 

MACHINERY CENTER, INC. 
P. 0. BOX 964, SALT LAKE CITY, UTAH 

Tel: HUnter 4-7601 

ALLISON STEEL 

MANUFACTURING 

COMPANY 
Mine and Mill Buildings 

e Mine Rails e Ore Cars e 

Steel Gallows Frames e Ball 

Mills e Muck Plates e Cru- 

cible Drill Steel 

We offer a complete repair 

service to the Mining Indus- 

try. Our new Machine Shop 

is equipped to handle your 

work quickly and economi- 

cally. 

Hot Milling of All Types of 

Detachable Bits 

SOUTH 19TH AVENUE 

PHOENIX ARIZONA 

PHONE Alpine 8-7731 

| WORLDWIDE 
| PROFESSIONAL DIRECTORY 

EAKLAND & OSTERSTOCK 
g Mining Geol 

700 Newhouse Building 
10 Exchange Place, Salt Lake City, Utah 

EL 9-6185 

BUSINESS MEN’S 
CLEARING HOUSE 

601 MIDLAND SAVINGS BUILDING 
DENVER, COLORADO 

52 years of world-wide piacement serv- 
ice for all classes of executive, en- 
gineering, operating, etc., mine and mill 

men 

FILE YOUR APPLICATION WITH US 

2—300 KW G.E.-Mcintosh-Seymour 

Diesel Generating Units, 3/60/480. 

1—545 KVA F-M Diesel Generating 
Unit, 3/60/2400. 

9—3 Cu. Yd. Koppel V-Shape Dump 

Cars, 36” Ga. 

14—4.5 Cu. Yd. Western Air Dump Cars, 
24” Ga. 

1—5-Ton Plymouth Gas/Diesel Locomo- 

tive, 36” Ga. 

1—8-Ton Plymouth Gas/Diesel Locomo- 

tive, 36” Ga 

1—18” x 18’ Eagle Single Screw Wash- 
er /Dewaterer. 

1—400 HP Vulcan Double Drum Hoist 

1—400 HP Vulcan Single Drum Hoist, 

Drum 60” Dia. x 54” Width. 

1—200 HP WSM Single Drum Hoist, 
Drum 60” Dia. x 78” Width. 

MACHINERY RESERVE 

OF DENVER 

4150 Fox St., Denver 16, Colorado 

Cable: *‘Marod’’ Phone: GL. 5-9419 

E. J. Longyear Company 
Geological and Mining Consultants 

Photogeology 
76 South A. Street Minneapolis 2, Minn. 
Graybar B lag. New York 17, N.Y. 
Colorado id. Denver 2, Colo. 
Shoreham BI Was », re. 

Canadian Longyeer Ltd. 77 York St, “ Toronto 
Longyear et Cie Paris, France 
Longyear N.V. The Hague, ‘Holland 

R. L. LOOFBOUROW Min. Engr 
Site Appraisals—Plans—Estimates 

and Supervision of 
Underground Construction—Mining 

4032 Queen Ave. So Minneapolis 10, Minn. 

F. C. SCHAEFER & ASSOCIATES 
Consultants 

Mining Business in Mexico 
Administrative, Fiscal & Legal Matters 

Owning gold, silver mines and 
promising claims of other metals. 

Centenario Ave. No. 2 P.O. Box 54 
Tel. 481 

Parral, Chihwahwa, Mexico 

For information on 

WOOD PIPE 

WOOD TANKS 

WOOD SPECIALTIES 

* 
contact 

NATIONAL- 
TANK & PIPE CO. 
2301 N. COLUMBIA BLVD. 

PORTLAND 17, OREGON 

ARR. he A I 

DIAMOND DRILL 

Contracting Company 

5S. 18 Stone, Spokane 31, Wash 

“SUPER PIONEER” 
hand portable core drills 

“K & S INTERNATIONAL” 

standard surface drills 

“DIA-HARD" Core Barrels 

And a complete line of “Super Pio- 
neer" and standard diamond drilling 
accessories. 

MINING WORLD 



The Market Place 
1898 

JAW CRUSHERS 

6—2I Na” x 31/,” New Morse Lab Jaw Crush- 

64" x 6” New Morse Lab Jaw Crushors 
1—6!/.” x 7” Joshua Hendy Jaw Crusher 
1—7” a 10” Rogers Jaw Crusher 
1—8” x 15” Wheeling Jaw Crusher 
2—9” x 16” Gaiveneal Jaw Crusher 
1—10” x 16” Rogers Jaw Crusher 
1—9” x 36” Cedar Rapids Jaw Crusher 
1—15” x 36” Universal Jaw Crusher 
1—42” x 48” Traylor Jaw Crusher 

BATTERY CHARGERS 

12—400 Watt 12 volt gas engine driven 
10—850 Watt 12 volt gas engine driven 
1—2!/, KW Westinghouse 66.5 volts 
1—10 KW Hertner, 150/180 volts 
2—10 KW Hertner, 103/119 volts 
a KW Westinghouse, 125 volts 
2—11 Joy D. C. balancer type. 126.5 

volts 
1—15 KW General Electric, 146/167 volts 
1—15 KW Electric Products, 132 volts 
1—20 KW Joy. 126.5 volts 
3—22 KW _— D. C. balancer type 

132 volts 
1—50 KW Hertner, 155 volts 
4—250 Volt D. C. battery charging switch- 

boards 

MOTOR GENERATOR SETS 

1—2!/, KW Western Elecrtic. 440 V A.C.— 
450 V D.C. 

1—3 KW Westinghouse, 220/440 V A.C.— 
250 V D.C. 

1—5 KW Crocker-Wheeler 250 V D.C. gas 
engine driven 

1—6 KW Ready Power Unit Model H-48, 
4 + gas engine driven 

1—7 KW__ General Electric, 440 V A.C.— 
125 V D.C. 

1—30 KW General Electric Welding Gen- 
erator Unit, 60 volt generator, 550 V 

motor. D.C. 
1— 40" KW General Electric, 220/440 V A.C 

V D.C. —2 
1—75 KW Westinghouse. 440 V A.C.— 
250 V D.C 

115 KW Ridgway. 4000 V A.C.—125 V 

HEADFRAME 

1—SO ft. steel headframe with 2—5S’ head- 
sheaves and 75 HP double drum Vul- 
can Hoist 

60 YEARS OF SATISFIED CUSTOMERS 

LOCOMOTIVES 

2—l!/, Ton Mancha “‘Trammers”’ 
1—1l!/, Ton General Electric Battery Loco- 

motive 

3—31!/,-4 Ton Mancha “Titan A” battery 
locomotives 

1—4 Ton Westinghouse battery locomotive 
1—4 Ton Genera! Electric Trolley Locomo- 

tive 
1—6 Ton Goodman Trolley locomotive 
1—6 Ton Jeffrey Trolley Locomotive 
2—6 Ton General Electric Battery Locomo- 

tives 

2—7 Ton General Electric Battery Locomo- 
tives 

1—7 Ton Jeffrey Trolley Locomotive 
1—7 Ton Atlas Battery Locomotive 
2—8 Ton Goodman Battery Locomotives 
2—8 Ton General Electric Battery Locomo- 

tives 
3—8 Ton Ironton Battery Locomotives 
1—9 Ton Whitcomb Battery Locomotive 
4—10 Ton Atlas Battery Locomotives 

Jeffrey Trolley Locomotives 
Jeffrey Trolley Locomotive 
Goodman Trolley Locomotive 

1—15 Ton Jeffrey Trolley Locomotive 

AIR LOCOMOTIVE 

1—l!/, Ton Universal *‘Tramaire’’ Locomo- 
tive 

LOADERS 

2—GD-9 Gardner-Denver Loaders 
2—12-B Eimco Loaders 
1—HL 3 Joy Loader 

21—Eimco Loaders 
1—HL 20 Joy Loader 

SHUTTLE CARS 

7—Joy model 60 DI Battery operated 
1—Joy model 60 D3P Battery Operated 

CRANES 

1—2 Ton Electric Overhead Travelling 
Crane 

3—2 Ton Hand Operated Overhead Travel- 
ling Crane 

2—S Ton Hand Operated Overhead Travel- 
ling Crane 

1—50 fon Northern Electric Overhead 
Travelling Crane 

1—120 Ton P & H Electric Overhead Trav- 
elling Crane 

PIPE 

3400 feet—4” light weight pipe with 
grooved ends and Victaulic Cou- 
plings 

1958 
500 feet—16” steel vent pipe. 14 ga. 
945 feet—18” steel vent pipe, spiral weld. 

2 ga. 
1270 teet—20” Naylor steel vent pipe. spiral 

weld, 14 Ga. 

ELECTRIC TUGGERS AND SLUSHERS 

4—5 HP Sullivan, 2 drum slushers 
1—5 HP Sullivan tugger 
2—7\/, HP Sullivan tuggers 
1—10 HP Sullivan 3 drum slusher 
2—15 HP Ingersoll-Rand size ISNN-IG, 2 

drum slushers 
2—20 HP Ingersoll-Rand size 20NM2C, 2 

drum slushers 
1—S0 HP Sullivan Model CF-211 double 

drum slusher 

AIR TUGGER HOISTS 

l—Ingersoll-Rand Model DU 
2—Ingersoll-Rand Model D6U 
4—Ingersoll-Rand Model IH 
1—Sullivan Mode! E-111 
9—Ingersoll-Rand Model EUA 
l—Ingersoll-Rand Model 10-H 
8—Gardner-Denver Model HK 
2—Joy “‘Turbinair’’ Model F-113 
1—Sullivan Model L-111 
2—Ingersoll-Rand =e 10HR 
1—Sullivan Model HA 3 
3—Ingersoll-Rand Model H4 

SLUSHER HOISTS ENGINE DRIVEN 

1—10 HP Sullivan Model HD-10-B double 
drum slusher driven by Continental gas 
engine 

MULTI-STAGE PUMPS 

2—2” Ingersoll-Rand 2 stage motor pumps 
150-250, GPM. 325-500 ft. head 

1—2” an" 6 stage pumps 
0-220 Grek. 510-580 ft. head 
2” Pennsylvania 4 stage pumps 

ohh. 250 GPM-325-520 ft. head 
1—21/,” aaa A stage pump 

150-200 GPM, 450-680 ft. head 
19" Allis- En hn 3 stage pump 

400 GPM, 250 ft. mane 
” United 5 stage . 
110-350 GPM, 550- 00 head 

ame venoe. s _stege By ‘ 
180-350 G 700-900 head 

1—4” sede Rand 2 stage pump 
1000 GPM, 920 ft. head 

1—5S” Manistee 8 stage pump 
340 GPM. 500 ft. head 

WHEN YOU BUY FROM MORSE BROS. YOU ARE DEALING WITH THE LARGEST, OLDEST AND MOST RELIABLE DEALER AND REBUILDER 

OF USED MINING AND MILLING MACHINERY IN THE COUNTRY. SEND FOR RECONDITIONED MACHINERY BULLETIN 561-M 

MORSE BROS. MACHINERY COMPANY 
2900 Brighton Bivd. KEystone 4-5261 Denver 1, Colorado 

FEDERAL 
PIPE & 

6851 E. Marginal Way 
Seattle 8, Wash. 

GLENN B. WILSON 

Employment Specialists 

306-310 Boston Bidg., 828—17th St. 

Denver 2, Colorado 
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MINE HOISTS: 
One Nordberg 10° dia., 10’ face, double drums, both clutched, 134" rope, 1200 FPM, clutches and 

post brakes hydraulically operated, dial indicators and type D Lillys are gear driven, motor 1250 H.P., 

2200 volts, 3 phase, 60 cycle, 443 RPM, with all controls purchased new 1950. 
One single drum 7’ dia., 7’ face, 1%” rope, 

volts, 3 phase, 60 cycle 
One single drum 84” x 60” face, 15%” 

post brakes, type D Lilly, with or without 84” dia. 
condition. 

1200 FPM, post brakes, type D Lilly, 400 H.P., 2200 

, 32,000 Ibs. SLP, 400 FPM, 150 H.P., 2200 volts, 
roller bearing sheaves. Thoroughly modern, new 

One Ingersoll Rand 4’ x 4° double clutched drums with 150 H.P. motor. 
One single drum 5’ dia., 5° face, with center flange, each side 2'5'/.”, wraps 1500 ft. 1%” rope 

in 4 layers, 750 FPM, 100 H.P. motor, 3 phase, 2200 volts, 

gear driven, post brakes oil operated, complete with all controls. 
Complete specifications, photos, foundation plans available. 

KILNS, COOLERS & DRYERS: 
Kilns: 5’ x 40’, 5° x 50’, 76” x 40’, 68” 
Cooler: 6 x 50’ 

x 60’, 7’6” x 125’, 9’ x 120’, 6’5” x 130’. 

Dryers: 4’ x 35’, 9’ x 50’, 88” x 70’. One steam dryer 6’ x 50° 

OVERHEAD ELECTRIC TRAVELING CRANES: 
A.C. and D.C., 10 tons to 100 tons, various spans 

LOCOMOTIVES: 
One 98 ton diesel electric Switcher, 900 H.P. Two 50 ton and one 80 ton diesel electric with Cum- 

mins diesel motors and G.E. electrics. One 35 ton and one 25 ton diesel electric. 
One 16 ton gasoline 

JAW CRUSHERS: 
10 x 15, 10 x 20, 12 x 24, 15 x 36, 24 x 36, 25 x 40, 30 x 42 and 40 x 42” 

and one 24 x 72” sectionalized for underground use 

COMPRESSORS: 
One Ingersoll Rand PRE-2, 780 4500 CFM, 2200 volts. H.P., 
One ingersoll Rand PRE-2, 500 H.P., 2500 CFM and one 300 H.P., 1500 CFM, 2200 volts. One 

Chicago Pneumatic OCE, 300 H.P., 1500 CFM, 2200 volts. 
necessary auxiliary equipment. 

A. J. O'NEILL 
Lansdowne Theatre Building 

Lansdowne, Pa. 

Phila. Phones: MAdison 3-8300—3-8301 

570 RPM, dial indicator and Lilly are 

One 20 ton diesel. 

. One 18 x 30 

Above machines are complete with all 
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Rod Mill « 8 

Rotory Dryer 
Flotation: 8 Fag 44 « 44 

Air Slusher C HKE 

39 W. Adams St 

PAUL F. SMITH 
Phoenix, Arizona 

SLUSHER ROPE—SAVE WITH USED 

Buy with confidence from Gulf Coast 
Wire Rope Company, Inc., Box 491, 
Pasadena, Texas 

WIRE ROPE 

FOR SALE ON BID 

Used Laboratory Mineral Dressing Equip- 

ment: FLOT-Cell, Jig Table, Etc. Bid Form 

58-717 listing equipment is available 

from Bureau of Purchases, State Office 

Building, Augusta, Maine, upon request 

Quotation accepted until April 1, 1958. 

AVAILABLE Strip operator, wet 

or dry, heavy equipment experi 

ence, gravity mills, magnetic 
separators, heavy media, limited 

underground. Domestic and for- 
eign background. No degree, 45 

family, excellent health. Last 

Duty Superintendent, salary 
$17,500. Desire manager or as- 

sistant level. Open to offers. do- 

mestic preferred. Presently vaca- 

tioning SW, available immedi- 

ately. Complete resume upon re- 

quest. Reply Box S-2, Mining 

World, 500 Howard Street, San 

Francisco 5, California. 

ANTED: Cinnabar in volcanic ash de- 

posits and flooded blue copper mines 
Reply to Box S-1. Mining World, 500 

Howard Street, San Francisco 5, Cali- 
fornia 

FOR SALE: 320 acres in Southern Idaho 
Reportedly 6-8 foot vein. For further 
details, contact E. Tindall, P. O. Box 

394, Lewistown, Montana 

MINING ENGINEER: Seven years un 

derground development, production 
tunnel, shaft and exploration super- 
visory experience, speaks Spanish, mar- 
ried, will go to foreign countries. R. A 
Glahn, 284 Santa Isabel, Costa Mesa 
California 

QUALIFIED MANUFACTURERS REPRESENTATIVE 
Wanted for APITONG and other wood product sales 

to the mining industry. 

E. J. STANTON & SON, INC. 
P.O. Box 3816, Terminal Annex 

Los Angeles 54, California 

par around 

J. N. Watt 
825 Sutter St 

TITANIUM MINE 

sine mon needs 
from mining firm to develop 

San Francisco 9, Calif 

apita 

MUD WEIGHT * HEAVY AGGREGATE © CHEMICAL GRADE 

| BEG 
NATIVE BARIUM SULPHATE (8. $04) 

Prices Quoted F.0.8. $.P./W.P 
as CARLIN, NEVADA 

P.O. BOX 48 WRITE 
or wir BARE CHULA VISTA, CALIFORNIA 

SCRAP TUNGSTEN CARBIDE 
ROCK BIT INSERTS 

are regularly purchased by Macro Tungsten 
Refinery. For our quotation F.O.B. shipping 
point. write P.O. Drawer 440, Port Coquitiam, 
B.C., Canada. 

FOR SALE 
ROTARY KILN 8’ x 125’, 9 

PATTERSON 5’ x 22° Ball Mil 
ROTARY DRYERS: 46” x 40’ 

LOCOMOTIVE: Brooksville 8 ton 

PERRY EQUIPMENT CORP. 

1429 N. 6th St Phila. 22, Pa 
POplar 3-3505 

UNUSE 

6’ x 50 

MINING WORLD 



DENVER EQUIPMENT CO., 1400 Seventeenth St., Denver 17, Colorado 

Steel Heads Specified 

Because you can depend on Steel! Anyone who 

has experienced the terrific loss of production 

time due to mill head breaking KNOWS you 

cannot afford to risk cast iron. SPECIFY STEEL! 

First cost is no more than alloy cast iron...end 

cost will be much, much less. Would you buy an 

automobile with a cast iron chassis? 



Ready for shipment 

are these Wiilfiey 

Model “K”. sand 

pumps manufactured 

Guarantees 
Day after day, in industrial plants throughout the world, the always- 

dependable quality of Wilfley Sand Pumps pays off in lower pumping 

costs. Wilfley Sand Pumps give you all these dollar-saving features: 

Maintained high efficiency Versatility of interchangeable mate- 
Longer pump life rials in wear parts: hard alloy irons 

. or soft abrasion-resistant rubber. 
Quick, easy replacement 

of worn parts Simple, efficient design for trouble- 
Rugged construction free operation. 

Individual Engineering on Every Application 

Write, wire or phone for complete details. 

A. R. WILFLEY and SONS, Inc. 
Denver, Colorado, U.S.A. © New York Office: 122 East 42nd Street, New York City 17 


